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vPREPARATION OF THIS DOCUMENT
The Central Asian aquaculture sector was hit hard by the collapse of the former 
Union of Soviet Socialist Republics (USSR). The sector’s output decreased 
VLJQL¿FDQWO\DIWHUWKHLQGHSHQGHQFHRIWKH&HQWUDO$VLDQHFRQRPLHV+RZHYHU
the sector has shown clear signs of recovery in the last few years. Production is 
LQFUHDVLQJDQGJRYHUQPHQWVDUHJLYLQJPRUHDWWHQWLRQWR¿VKHULHVDQGDTXDFXOWXUH
DVWKH\UHFRJQL]HWKHEHQH¿WVRIWKHVHFWRU
,Q WKH IUDPHZRUN RI WKH)$27XUNH\3DUWQHUVKLS3URJUDPPH )733 WKH
7XUNLVK*RYHUQPHQW WKURXJK LWV0LQLVWU\RI)RRG$JULFXOWXUH DQG/LYHVWRFN
0)$/ SURYLGHV DVVLVWDQFH WR VHYHUDO FRXQWULHV RI WKH VXEUHJLRQ QDPHO\
$]HUEDLMDQ .D]DNKVWDQ .\UJ\]VWDQ 7DMLNLVWDQ 7XUNH\ 7XUNPHQLVWDQ DQG
8]EHNLVWDQ IRUZKLFK WKH)$26XEUHJLRQDO2I¿FH IRU&HQWUDO$VLD 6(& LV
responsible. 
The development goal of the regional programme is to increase the 
SHUIRUPDQFHRIWKH&HQWUDO$VLDQ¿VKHULHVDQGDTXDFXOWXUHVHFWRULQWHUPVRILWV
FDSDFLW\ WRJHQHUDWHIRRGHPSOR\PHQWDQG LQFRPHDQG LQ WHUPVRIHFRQRPLF
YLDELOLW\HQYLURQPHQWDOFRPSDWLELOLW\DQGVRFLDODFFHSWDELOLW\7KLVSURJUDPPH
KDVEHHQVXVWDLQHGXQGHUWKHSURMHFW*&35(57852QHRIWKHLPSRUWDQW
LQLWLDWLYHVRIWKHSURMHFWLVWKHSUHSDUDWLRQRIEHWWHUPDQDJHPHQWSUDFWLFHV%03V
IRUVXVWDLQDEOHPDQDJHPHQWRI¿VKHULHVDQGDTXDFXOWXUH
$IWHU WKH6HFRQG:RUOG:DUPRVW RI WKH FRXQWULHVRI&HQWUDO DQG(DVWHUQ
(XURSH &(( also belonged to the political and economic partnership of the 
86657KHUHIRUH LQDOO&((DQG&DXFDVXVDQG&HQWUDO$VLD &&$FRXQWULHV
WKHVDPHRUDW OHDVWYHU\VLPLODUSULQFLSOHVDSSURDFKHVDQG WHFKQRORJLHVZHUH
SUDFWLFHG LQFOXGLQJ ¿VK FXOWXUH LQ JHQHUDO DQG FDUS SURGXFWLRQ LQ SDUWLFXODU
'XULQJ WKH GHFDGHV RI VRFLDOLVW SROLWLFDO DQG HFRQRPLF SDUWQHUVKLS ¿VK IDUP
PDQDJHUV VSHFLDOLVWV DQG VFLHQWLVWV H[FKDQJHG YLHZV LGHDV DQG OHDUQHG IURP
HDFKRWKHU7KHUHIRUH WKHFXUUHQWFDUSSURGXFWLRQWHFKQLTXHVDQGWHFKQRORJLHV
LQ&((DQG&DXFDVXV2 and Central Asia&&$GHYHORSHGWRJHWKHUKHQFHDUH
very similar. 
%HFDXVH RI WKH DERYH UHDVRQV WKH RULJLQDO WLWOH DQG SODQQHG FRQWHQWV RI
WKH SUHVHQW GRFXPHQWZHUH H[WHQGHG WR HPEUDFH WKH HQWLUH UHJLRQZKHUH FDUS
LVFXOWXUHGDFFRUGLQJWR WKHVDPHSULQFLSOHV&RQVHTXHQWO\ WKLVGRFXPHQWZLOO
VXSSRUW WKH VXVWDLQDEOHPDQDJHPHQWRI WKHYDVWKHFWDUHVRI¿VKSRQG
UHVRXUFHVRI&((DQG&&$
The present publication is thought to gradually contribute to the dissemination 
RIEHVWSUDFWLFHVIRUWKHXVHRIWKH(DVWHUQ(XURSH&DXFDVXVDQG&HQWUDO$VLD
––––––––––––––––––––
1 $OEDQLD %HODUXV %RVQLD DQG +HU]HJRYLQD %XOJDULD &URDWLD WKH &]HFK 5HSXEOLF (VWRQLD
+XQJDU\/DWYLD/LWKXDQLD5HSXEOLFRI0ROGRYD0RQWHQHJUR3RODQG5RPDQLDWKH5XVVLDQ
)HGHUDWLRQ6HUELD6ORYDNLD6ORYHQLDDQG8NUDLQH
2 $UPHQLD$]HUEDLMDQDQG*HRUJLD
3 .D]DNKVWDQ.\UJ\]VWDQ7DMLNLVWDQ7XUNPHQLVWDQDQG8]EHNLVWDQ
vi
FRXQWULHVDVZHOODVWKHUHOHYDQW¿VKHULHVPDQDJHPHQWRUJDQL]DWLRQVLQFOXGLQJ 
the newly formed Central Asian and Caucasus Regional Fisheries and Aquaculture 
&RPPLVVLRQ 7KHVH %03V DUH H[SHFWHG WR EH SUDFWLFDOO\ XVHIXO IRU SHRSOH
LQYROYHGLQDTXDFXOWXUHSDUWLFXODUO\WKHRZQHUVRIFDUSKDWFKHULHVDQGIDUPVDQG
employees of these establishments.
vii
ABSTRACT
&RPPRQFDUSLVWKHPRVWZLGHO\FXOWXUHG&\SULQLG,WLVLQGLJHQRXVWR(XUDVLD
but has been introduced practically everywhere outside its native geographical 
and climatic range.
)RUFHQWXULHVFRPPRQFDUSZDVWKHPDLQVSHFLHVRIWKH¿VKSRQGVRI(XURSH
DQG&HQWUDO$VLD7RGD\LWUHPDLQVWKHEHVWFKRLFHIRUXWLOL]LQJ¿VKSRQGUHVRXUFHV
XQGHU WKH WHPSHUDWHFOLPDWHRI&HQWUDO DQG(DVWHUQ(XURSH WKH&DXFDVXVDQG
&HQWUDO$VLD,QWKHFRXQWULHVRIWKHVHUHJLRQVFDUSLVSURGXFHGLQSRO\FXOWXUH
ZKHUHWKHDSSOLFDWLRQRIEHWWHUPDQDJHPHQWSUDFWLFHV%03VFRXOGVLJQL¿FDQWO\
FRQWULEXWH WR WKH SK\VLFDO DQG ¿QDQFLDO GHYHORSPHQW RI LWV SURGXFHUV DQG WKH
health of the environment.
7KLVJXLGHGHVFULEHV DQGH[SODLQV WKHNH\ELRORJLFDO WHFKQLFDO HFRQRPLF
VRFLDODQGHQYLURQPHQWDODVSHFWVRI%03VRIFDUSSURGXFWLRQ7KHWRSLFVKDYH
EHHQFKRVHQEHFDXVHWKHUHDUHPDQ\EHQH¿WVWRWKHDTXDFXOWXUHVHFWRUDQGWRLWV
VWDNHKROGHUV LQ DGRSWLQJ%03V 5HGXFHG SXEOLF FRVW RIPDQDJLQJ WKH VHFWRU
KLJKHU SURGXFWLRQ HI¿FLHQF\ EHWWHU DFFHVV WR PDUNHWV LQFUHDVHG SUR¿WDELOLW\
DQGLPSURYHGLPDJHDQGUHSXWDWLRQRIWKH¿VKIDUPVDQGWKHLUUHSUHVHQWDWLRQDUH
among them. 
7KH HVWDEOLVKPHQW DQG PDLQWHQDQFH RI HI¿FLHQW ¿VK IDUP IDFLOLWLHV DQG
infrastructure and the optimum utilization of feeds and other production inputs 
require skilled and knowledgeable farm managers and workers. These create the 
preconditions for a successful and sustainable carp aquaculture. 
7KLVGRFXPHQWGHDOVZLWK WKHUHODWHG%03VRIDGYDQFHGIU\DQGJURZRXW
production of carps in general and of common carp in particular. These are 
SUHVHQWHGWRJHWKHUZLWKWKHUHODWHGDFWLYLWLHVLQDV\VWHPDWLFFRQFLVHDQGHDV\
WRUHDGIRUPDW
Natural culture of carp and the biological control of water weeds with carps 
DUHVSHFLDOSRO\FXOWXUHSURGXFWLRQV\VWHPV7KHLU%03VDUHDOVRGLVFXVVHG
Although at present the production of common carp is feasible only in pond 
SRO\FXOWXUHWKLVGRFXPHQWDOVRSUHVHQWVXVHIXODQGSUDFWLFDOLQIRUPDWLRQDERXW
monoculture and intensive culture of carp in tanks and cages.
Woynarovich, A.; Bueno, P.B.; Altan, Ö.; Jeney, Zs.; Reantaso, M.; Xinhua,
Y.; and Van Anrooy, R.
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11. INTRODUCTION
-XVWL¿FDWLRQDQGEDFNJURXQGRIEHWWHUPDQDJHPHQWSUDFWLFHV%03VRI
FDUSFXOWXUHLQ&((DQG&&$
Before the huge changes in the politics and economies in the regions countries of 
&HQWUDODQG(DVWHUQ(XURSH&((WKH&DXFDVXV2 and Central Asia&&$FDUS
FXOWXUHLQSRQGVZDVWKHPRVWZLGHO\SUDFWLFHG¿VKFXOWXUHWHFKQLTXH%HWZHHQ
DQGWKHFKDUDFWHULVWLFVRIWKLVVHYHUDOFHQWXULHVROGWHFKQLTXHFKDQJHG
considerably in these countries. Chinese major carps4 were introduced and 
intensive carp polyculture technologies were developed and practiced. 
8QWLOWKUHHDQG¿YH\HDUFHQWUDOSODQVFKDUDFWHUL]HGDQGGHWHUPLQHG
WKHHFRQRP\RI&((DQG&&$FRXQWULHV LQZKLFK LQWHQVLW\ WRRNSULRULW\RYHU
SUR¿WDELOLW\LQ¿VKSURGXFWLRQ$OWKRXJKLQWHQVLYHFDUSFXOWXUHLQSRQGV\LHOGHG
LPSUHVVLYHYROXPHVRISK\VLFDOSURGXFWWKHHFRQRPLFSHUIRUPDQFHRIWKHIDUPV
began to be questioned as soon as the countries shifted to a market economy.
2QH RI WKH FKDUDFWHULVWLFV RI WKH WKUHH DQG ¿YH\HDU HFRQRPLF SODQVZDV
WKDWSULFHVRI LQSXWVDQGRXWSXWVZHUHFHQWUDOO\GHWHUPLQHGDQG¿[HGDQGDQ\
TXDQWLW\RI¿VKSURGXFHGZDVUHDGLO\DEVRUEHGE\WKHPDUNHWV
&RXQWULHVVWDUWHGFKDQJLQJWRZDUGVWKHPDUNHWHFRQRP\IURPWKHODWHV
DQG WKH HDUO\ V 7KH WUDQVLWLRQ LQFOXGHG WKH SULYDWL]DWLRQ RI ¿VK IDUPV
'XULQJWKLVSHULRG¿VKIDUPVODFNHG¿QDQFLDOUHVRXUFHVIRUFDSLWDOLQYHVWPHQWV
and operating costs. Financial constraint was compounded by the absence of 
WHFKQLFDOLQIRUPDWLRQWKDWZRXOGKDYHKHOSHGRZQHUVDQGWHFKQLFDOVWDIIWR¿QG
the most suitable and applicable technologies. This was because the technologies 
WKDWFRXOGSURGXFHWKHPRVWSUR¿WXQGHUWKHFKDQJHGHFRQRPLFFRQGLWLRQVZHUH
missing.
%HIRUHWKHVJRYHUQPHQWPDQDJHGFDSWXUH¿VKHU\LQQDWXUDOZDWHUVDQG
ZDWHUUHVHUYRLUVWKURXJKUHJXODWLRQ,QPDQ\RIWKHVHZDWHUERGLHVWKHUROHDQG
SURSRUWLRQRIFDUSVZHUH VLJQL¿FDQW7KHVHZHUH UHVWRFNHGZLWK¿VKSURGXFHG
LQWKH¿VKIDUPV$IWHUWKHVHQIRUFHPHQWRIVXFKJRYHUQPHQWUHJXODWLRQV
weakened or even disappeared. What followed was a long and steady decline in 
WKHSURGXFWLRQLQERWKFDSWXUH¿VKHULHVDQGDTXDFXOWXUHVKRZQLQ7DEOHVDQG
Causes for the collapse included among others: 
x LQVWLWXWLRQDODQGSROLWLFDOIDFWRUVHJWKHODFNRIJRYHUQPHQWDODQGQRQ
JRYHUQPHQWDOVWUXFWXUHVWRSURPRWHWKHXVHRILUULJDWLRQV\VWHPVIRU¿VK
SURGXFWLRQWKHDEVHQFHRIOHJLVODWLRQWRHQVXUHWKHULJKWVRISULYDWH¿VK
IDUPHUVWRJXDUDQWHHGZDWHUVXSSO\OLPLWHGLQWHUHVWIURPWKHJRYHUQPHQWV
––––––––––––––––––––
1 $OEDQLD %HODUXV %RVQLD DQG +HU]HJRYLQD %XOJDULD &URDWLD WKH &]HFK 5HSXEOLF (VWRQLD
+XQJDU\/DWYLD/LWKXDQLD5HSXEOLFRI0ROGRYD0RQWHQHJUR3RODQG5RPDQLDWKH5XVVLDQ
)HGHUDWLRQ6HUELD6ORYDNLD6ORYHQLDDQG8NUDLQH
2 $UPHQLD$]HUEDLMDQDQG*HRUJLD
3 .D]DNKVWDQ7DMLNLVWDQ.\UJ\]VWDQ8]EHNLVWDQDQG7XUNPHQLVWDQ
4 6LOYHUFDUSELJKHDGFDUSJUDVVFDUSDQGEODFNFDUS
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LQ¿VKHULHVLQWKH\HDUVDIWHULQGHSHQGHQFHDEVHQWRUEDGPDQDJHPHQW
RI ZDWHUERGLHV DQG FRQÀLFWV EHWZHHQ JRYHUQPHQW LQVWLWXWLRQV DERXW
WKHLUGXWLHVULJKWVDQGUHVSRQVLELOLWLHVZLWKUHJDUGVWRWKHLQODQGDTXDWLF
UHVRXUFHV
x HFRQRPLF IDFWRUV HJ D ODFN RI JRYHUQPHQW ¿QDQFLQJ DQG SULYDWH
investments in the industry and absence of specialized credit lines for 
DTXDFXOWXUHDQGFXOWXUHEDVHG¿VKHU\HQWHUSULVHVUHGXFWLRQLQLQYHVWPHQW
LQ UHVHDUFK DQG SURGXFWLRQ IDFLOLWLHV WR LQVLJQL¿FDQW OHYHOV GHFUHDVHG
subsidies and efforts made to maintain hatcheries in good conditions and 
lack of investment in modern processing and marketing facilities and 
HTXLSPHQW
x social factors (e.g. poverty increase in rural areas led to increased 
SRDFKLQJ UHWXUQ RI ¿VKHU\ DQG DTXDFXOWXUH VSHFLDOLVWV WR WKHLU KRPH
FRXQWULHVRXWVLGHWKHUHJLRQSRRUO\SODQQHGDQGSUHPDWXUHSULYDWL]DWLRQ
of the industry combined with widespread corruption in the handover 
SURFHVVDQG
x technical factors (e.g. lack of academic and vocational education 
LQ ¿VKHULHV DQG DTXDFXOWXUH UHVXOWLQJ LQ OLPLWHG QXPEHUV RI VNLOOHG
DTXDFXOWXUHDQG¿VKHULHVZRUNHUVFORVXUHRIIDFLOLWDWLQJLQGXVWULHVVXFK
DVIHHGSURGXFWLRQDQGLQVXI¿FLHQWDFFHVVWRJRRGTXDOLW\IU\DQGODFNRI
quality feed).
x :KLOH UHFRJQL]LQJ WKH FROODSVH RI WKH VHFWRU LW VKRXOG EH QRWHG WKDW
currently most of the catches go unrecorded (generally because of lack 
of information and statistics capacity) and IUU5 ¿VKLQJ LVZLGHVSUHDG
LQ LQODQG ZDWHUV RI PDQ\ &(( DQG &&$ FRXQWULHV 7KLV LV EHFDXVH
DSSURSULDWH SROLF\ OHJDO DQG LQVWLWXWLRQDO IUDPHZRUNV DUH JHQHUDOO\
ODFNLQJRXWGDWHGRUDUHQRWEHLQJSURSHUO\HQIRUFHGRULPSOHPHQWHG
7$%/(
$YHUDJHDTXDFXOWXUHSURGXFWLRQRIFDUSVLQ&HQWUDODQG(DVWHUQ(XURSHLQWKH&RPPRQZHDOWK
RI,QGHSHQGHQW6WDWHVDQGLQVHOHFWHGQHLJKERXULQJFRXQWULHVEHWZHHQDQG
Country
$YHUDJHRISHULRGV
1988 – 
1989
1989 - 


1991
1991 - 
1992
1992 - 

±

Tonnes
 Albania     45 46
 Belarus      
%RVQLDDQG+HU]HJRYLQD 2 257
 Bulgaria  8 655  7 255  
 Croatia 2 722  2 575
 Czech Republic  
 Czechoslovakia     
––––––––––––––––––––
5 ,OOHJDOXQUHSRUWHGDQGXQUHJXODWHG,88
3Country
$YHUDJHRISHULRGV
1988 – 
1989
1989 - 


1991
1991 - 
1992
1992 - 

±

Tonnes
(VWRQLD      
+XQJDU\      
/DWYLD  4262 2268   
/LWKXDQLD      
0DFHGRQLD)RUPHU
Yugoslavia Republic)   
5HSXEOLFRI0ROGRYD      
 Poland      
 Romania    26 765  
 Serbia 
6HUELDDQG0RQWHQHJUR   
 Slovakia 426 266
 Slovenia 52  
 Ukraine  87 574    
Socialist Federal Republic 
of Yugoslavia   8 872 
7RWDORI&((FRXQWULHV    177 636  
 Armenia      
 Azerbaijan      52
 Georgia  564    52
.D]DNKVWDQ 7 878   8 255  
.\UJ\]VWDQ      55
 Tajikistan    2 782 667 
 Turkmenistan 2 422     28
 Uzbekistan      
7RWDORI&RPPRQZHDOWK
RI,QGHSHQGHQW6WDWHV
countries
 43 916  41 363 15 735 5 376
*UDQGWRWDORI&((
DQG&RPPRQZHDOWK
RI,QGHSHQGHQW6WDWHV
countries
297 553 284 517  218 999 138 295 
China  








Iraq      8 276
Islamic Rep. of Iran  25 627    
Russian Federation      
Turkey   767   
Source)$2'HSDUWPHQWRI)LVKHU\DQG$TXDFXOWXUHRQOLQHTXHU\RIJOREDODTXDFXOWXUH
SURGXFWLRQ
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7$%/(
&KDQJHV RI DTXDFXOWXUH SURGXFWLRQ RI FDUSV LQ &HQWUDO DQG (DVWHUQ (XURSH WKH
&RPPRQZHDOWKRI,QGHSHQGHQW6WDWHVDQGLQVHOHFWHGQHLJKERXULQJFRXQWULHVEHWZHHQ
DQG
Country
Period
1988 – 
1989
1989 - 


1991
1991 - 
1992
1992 - 



%
 Albania   55   
 Belarus    65  28
 Bulgaria  84   46 
 Czechoslovakia      
(VWRQLD      26
+XQJDU\    75  
/DWYLD      
/LWKXDQLD      57
5HSXEOLFRI0ROGRYD   88 58  48
 Poland      
 Romania  84 66 55  
 Ukraine      27
 Yugoslavia SFR      
7RWDORI&((FRXQWULHV  94 79  48 42
 Armenia    52  
 Azerbaijan  87    
 Georgia  72    7
.D]DNKVWDQ      8
.\UJ\]VWDQ   87   5
 Tajikistan    86  2
 Turkmenistan    87 44 
 Uzbekistan      
7RWDO RI &RPPRQZHDOWK RI
,QGHSHQGHQW6WDWHV&RXQWULHV   114 98 37 13
*UDQGWRWDORI&&$
DQG&RPPRQZHDOWKRI
,QGHSHQGHQW6WDWHVFRXQWULHV
 96 84 74 46 38
China      
Iraq  58 42   
Islamic Republic of Iran      258
Russian Federation     44 58
Turkey  67 47   
Opportunities for the sector in general and for producers of carps in particular 
DUHJRRGFRQVXPHUGHPDQGIRU¿VKHULHVDQGDTXDFXOWXUHSURGXFWVLVLQFUHDVLQJ
ZLWK LQFUHDVLQJLQFRPHV*HQHUDOO\FRQVXPSWLRQDVZHOODVSURGXFWLRQRI¿VK
5LQ WKHVZDVWHQIROGRI WRGD\¶V7KLVVKRZVWKHSRWHQWLDOV$VGHPDQGIRU
DIIRUGDEOH ¿VK LV ODUJH ¿VK SRQG RZQHUV DQG WKHLU PDQDJHUV FDQ EH FHUWDLQ
WKDW¿QGLQJWKHULJKWDSSURDFKWRVXVWDLQDEOHSURGXFWLRQRIFDUSVZLOO LPSURYH
SUR¿WDELOLW\LQWKHFRPLQJGHFDGHV
 :K\%03VIRUFDUSFXOWXUHLVQHHGHG6
³%HWWHUPDQDJHPHQWSUDFWLFHV´DEEUHYLDWHGDV³%03V´LVXVHGLQVHYHUDOZD\V
DQGLQYDULRXVFRQWH[WV,WVPRVWREYLRXVPHDQLQJLVWKDWLWLVWKHEHVWNQRZQZD\
WRXQGHUWDNHDQ\DFWLYLW\DWDJLYHQWLPH,QWKLVVHQVHLWUHIHUVWRWKHSUDFWLFHRU
SUDFWLFHVRISURGXFHUVZKRDUHSHUIRUPLQJEHWWHUWKDQWKHDYHUDJHVHH)LJXUH
%03DOVRUHIHUVWRDVHWRIJXLGHOLQHVWKDWLVGHYHORSHGRQSRSXODWLRQEDVHG
ULVNIDFWRUVWXGLHVLQFRQVXOWDWLRQZLWKWKHSUDFWLWLRQHUVDQGUHOHYDQWVWDNHKROGHUV
DQGRQWKHHYDOXDWLRQRIFXUUHQWSUDFWLFHV$GRSWLRQRI%03VLVH[SHFWHGWROHDG
WRDQRYHUDOOLPSURYHPHQWEULQJEHQH¿WVVXFKDV
x RSWLPL]LQJ WKH XWLOL]DWLRQ RI UHVRXUFHV IDFLOLWDWLQJ VXVWDLQDELOLW\ DQG
LQFUHDVLQJSUR¿W
x LPSURYLQJJURZWKSHUIRUPDQFH
x PLQLPL]LQJGLVHDVHRFFXUUHQFH
x improving environmental conditions by reducing impacts on the 
HQYLURQPHQWDQG
x attaining food quality standards and improving marketability of the 
product.
,WLVLPSRUWDQWWRQRWHWKDW%03VLVDVHWRIPDQDJHPHQWJXLGHOLQHVLQVWHDG
of standards. Adoption of the guidelines is relatively easy to achieve without 
LQFUHDVHGFRVWV³%HWWHU´DOVRLPSOLHVWKDW%03VLVDOZD\VHYROYLQJRSHQDQG
LPSURYLQJDVWKHFXOWXUHSUDFWLFHVDOVRLPSURYHVHH)LJXUH
$OWKRXJKPRVW%03VKDYHDQRYHUDOOVLPLODULW\LQJXLGHOLQHVDQGLQREMHFWLYHV
WKHUHDUHVLJQL¿FDQWYDULDWLRQVEHWZHHQFRPPRGLWLHVDQGORFDWLRQV
/DQGZDWHUEURRG¿VK¿VKVHHGIHHGDQGODERXUDUHYHU\LPSRUWDQWLQSXWVIRU
DTXDFXOWXUH8VLQJWKHVHUHVRXUFHVFRUUHFWO\DQGHI¿FLHQWO\JXDUDQWHHVRSWLPXP
production. Pond polyculture of large cyprinids (common carp and Chinese major 
FDUSVZLWKSUHGDWRU¿VKHVLVYHU\FRPPRQLQWKHFRXQWULHVRI&((DQG&&$
%RWKUHJLRQVKDYHPRUHWKDQ7KDRI¿VKIDUPVDQGVPDOOZDWHUUHVHUYRLUV
but most of these huge resources are underused. 
*HQHUDOO\¿VKIDUPHUVFRQWLQXHZLWKSURGXFWLRQRIFDUSLQSRO\FXOWXUHEXWLQD
GLIIHUHQWZD\IURPZKDWZDVSUDFWLFHGXQWLOWKHSHULRGRI'XULQJWKDW
WLPHLQWHQVLYHDQGVHPLLQWHQVLYHSRQGFXOWXUHZDVZLGHVSUHDG7RGD\KRZHYHU
––––––––––––––––––––
6 This chapter followed the logic and adopted the main views and points of the relevant chapter 
RIWKHGRFXPHQW'HYHORSPHQWRI%HWWHU0DQDJHPHQW3UDFWLFHVIRU&DW¿VK$TXDFXOWXUHLQWKH
0HNRQJ'HOWD9LHWQDP9,(
7 ,WLVDERXWDWRWDORIKDLQ&HQWUDO(DVWHUQ(XURSHFRXQWULHVDQGLVDSSUR[LPDWHO\
ha in the countries of the Caucasus and Central Asia.
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PRVWIDUPHUVSUDFWLFHWKHH[WHQVLYHSURGXFWLRQPHWKRGV,QIDFWH[WHQVLYHSRQG
SRO\FXOWXUHLVWKHFKHDSHVWZD\RIFDUSSURGXFWLRQ,QWKLVFDVHWKHJURZWKRI¿VK
LVEDVHGRQWKHQDWXUDO¿VKIRRGWKDWJURZVLQSRQGV(YHQWKRXJKIDUPHUVXVH
PDQXUHDQGIHUWLOL]HUVWKH\DUHVWLOOIDUIURPWKHRSWLPXPUHJDUGLQJWKHFRUUHFW
LGHQWL¿FDWLRQDQGSURSHUXWLOL]DWLRQRISK\VLFDO¿QDQFLDODQGKXPDQUHVRXUFHV
7KRXJK¿VKIDUPHUVSURGXFHDQGVHOO¿VKDQGWKH\FRXOGJHQHUDWHSUR¿WPDQ\RI
WKHPQHHGWRLPSURYHWKHLUPDQDJHPHQWSUDFWLFHVLQRUGHUWRREWDLQEHWWHUVDIHU
DQGPRUHSUR¿WDEOHUHVXOWV
3URGXFLQJDQGFRQVXPLQJ¿VKLVRQHRIWKHFKHDSHVWZD\VWRSURYLGHSURWHLQ
WR SHRSOH +RZHYHU XVLQJ ODQG DQG ZDWHU UHVRXUFHV HIIHFWLYHO\ LV DOVR YHU\
LPSRUWDQW%03VRIGLIIHUHQWDTXDWLFVSHFLHVKDYHEHHQFRQWULEXWHGWRIDUPHUV¶
VXFFHVVLQSODFHVZKHUHWKH\KDYHEHHQXVHGVHH%R[
6LPLODUUHVXOWVDUHH[SHFWHGIURPWKLV%03VRIFDUSFXOWXUH,ISUDFWLFHGLQ
&((DQG&&$FRXQWULHVWKH\ZLOOKHOS¿VKIDUPHUVWRIROORZWKHQHFHVVDU\VWHSV
DQGDFKLHYHLPSURYHPHQWVDQGEHQH¿WV
7KHEHOOFXUYHLOOXVWUDWHVWKHYDULDWLRQRIIDUPHUV¶PDQDJHPHQWSHUIRUPDQFH7KHUHPRVWRI
WKHIDUPHUVDUHDURXQGWKHDYHUDJHEXWWKHQXPEHURIWKRVHZKRVHSUDFWLFHDSSURDFKHVWRZDUGV
worse and better is continuously reducing. Best producers are those whose performance is well 
DERYHWKHDYHUDJHDQGFRPSO\ZLWKSUHGH¿QHGFULWHULRQV
2) Farmers with best performance ensure and dictate the development and sophistication of 
PDQDJHPHQW SUDFWLFHV 7KHUHIRUH WKH NQRZOHGJH DQG LQWURGXFWLRQ RI EHWWHU PDQDJHPHQW
practices will support the development of the actual management performance of farmers.
Source7XFNHUDQG+DUJUHDYHV
),*85(
6FKHPDWLFYDULDWLRQFXUYHRIZRUVHEHWWHUDQGEHVWPDQDJHPHQWSHUIRUPDQFH
7%2;
%HQH¿WVRI%03VLQDTXDWLFIDUPLQJV\VWHPV
,W LV FOHDU WKDW DGRSWLRQ RI %03V KDV EURXJKW DERXW YHU\ VLJQL¿FDQW EHQH¿FLDO LPSDFWV WR
different aquatic farming systems.
,Q WKH HDUO\ V ,QGLD VWDUWHG WR XVH %03V RI VKULPS SURGXFWLRQ 7RGD\ LW LV RQH RI
WKHPDMRU VKULPSSURGXFHUV LQ WKHZRUOG ,Q WKLV LQVWDQFH QRW RQO\ FRXOG WKH IDUPHUV DGRSW
EHWWHU WKH%03V EXW WKHLU FROOHFWLYH DFWLRQ WKURXJK EHLQJ RUJDQL]HG LQWR VRFLHWLHV LPSURYHG
\LHOGVPLQLPL]HGGLVHDVHRFFXUUHQFHVDQGUHVXOWHGLQLQFUHDVHGSUR¿WVDPRQJEHQH¿WV%HLQJ
RUJDQL]HGLPSURYHGWKHLUHFRQRP\RIVFDOH6LPLODUO\,QGRQHVLDDQG%DQJODGHVKDUHIROORZLQJ
the same steps and achieving similar success because of their improved production practices. 
(J\SWLVRQHRIWKHPRVWLPSRUWDQWWLODSLDSURGXFHUVDQGLWUHDFKHGWKDWOHYHOEHFDXVHRIXVLQJ
%03VRIWLODSLD
,QFRXQWULHVZKHUHSURGXFWLRQRIFDW¿VKLVZLGHVSUHDG%03VKHOSVIDUPHUVLQWKHLUGHFLVLRQV
 2EMHFWLYHVDQGVFRSH
The objectives of the document are to support the carp farmers with applicable 
FRQFHSWVDQGVROXWLRQV7KLVFRQFLVHLQWURGXFWLRQWR%03VDLPVWRLPSURYHWKH
RYHUDOONQRZOHGJHRI¿VKIDUPHUVZKRJURZFDUSVLQ&((DQG&&$+HQFHLWLV
envisaged that this publication will serve as an effective tool of carp farmers and 
ZLOOVXSSRUW WKHPLQ¿QGLQJIHDVLEOHRSWLRQVDQVZHULQJTXHVWLRQVDQGVROYLQJ
SUREOHPV 7KHUHIRUH LI ¿VK IDUPHUV DFTXLUH IDPLOLDULW\ ZLWK WKH VXEMHFW DQG
WKH\FDQLPSURYHWKHLUSURGXFWLRQRQDPRUHVXVWDLQDEOHDQGSUR¿WDEOHZD\WKH
objectives will be fully achieved.
Common carp (Cyprinus carpioFDQEHFXOWXUHG LQSRQGV WDQNVRUFDJHV
Pond culture is practically the only way it is being farmed in the two regions. The 
contribution of tank and cage culture of carp to the overall production is so small 
WKDWLWLVQRWEHLQJFDSWXUHGLQVWDWLVWLFV7KHUHIRUHWKLVGRFXPHQWLVGHGLFDWHGWR
%03VRIFDUSSURGXFWLRQLQSRQGVZKLOHWKHPRVWLPSRUWDQWDVSHFWVRISURGXFLQJ
carps in tanks and cages are discussed in an attachment to this document (see 
$SSHQGL[
Preconditions of successful carp production are both the good quality and 
WKHXVDELOLW\RI IDUPIDFLOLWLHV7KLV LVZK\DFKDSWHU LVGHGLFDWHG WR%03VRI
FRQVWUXFWLRQUHKDELOLWDWLRQDQGPDLQWHQDQFHRIWKHGLIIHUHQWGLUHFWDQGLQGLUHFW
production facilities which is presented in Figure 2.
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Illustration courtesy of Andras Woynarovich
),*85(
(OHPHQWVRI%03VRISURGXFWLRQIDFLOLWLHVRIFDUSFXOWXUHLQSRQGV
:KHQ UHTXLUHG IDUP IDFLOLWLHV DUH UHDG\ ¿VK IDUPHUV PD\ FRQFHQWUDWH RQ
SURGXFWLRQDQGUHODWHGDFWLYLWLHV7KHHOHPHQWVRI%03SUHVHQWHGLQ)LJXUH
KHOSWRXQGHUVWDQGKRZWKHGLIIHUHQWWDVNVDFWLYLWLHVDQGUHODWHGVRFLRHFRQRPLF
issues follow and link to each other. Consequently it will guarantee easy 
understanding of the information and proper adoption of the recommendations 
presented in the following chapters. 
,WLVHPSKDVL]HGWKDWWKLVGRFXPHQWLVQHLWKHUDVFLHQWL¿FVWXG\QRUDPDQXDORI
LQVWUXFWLRQ,WLVDVHWRI%03VRIFDUSSURGXFWLRQFRPSLOHGIRU¿VKIDUPHUVZKR
ZRXOGOLNHWRLPSURYHPDQDJHPHQWSUDFWLFHVDQGREWDLQPRUHSUR¿WDEOHUHVXOWV
LQDVXVWDLQDEOHZD\7KRXJKWKHFRPLQJFKDSWHUVFRQWDLQPDQ\NH\LQIRUPDWLRQ
VROXWLRQVDQGGDWDWKHUHDGHUVPD\QHHGWRFKHFNIXUWKHUXVHIXOGHWDLOV)RUWKLV
UHDVRQUHIHUHQFHVDUHPDGHQRWRQO\LQWKHFKDSWHURIWKHXVHGUHIHUHQFHVEXWDOVR
LQ$SSHQGL[ZKHUHWKHPDWLFDOO\OLVWHGUHOHYDQW)$2GRFXPHQWVFDQEHIRXQG
9),*85(
(OHPHQWVRI%03VRIFDUSSURGXFWLRQLQSRQGV
Illustration courtesy of Andras Woynarovich
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2.  FARM FACILITIES, MACHINERY AND VEHICLES
There is a certain production infrastructure and production environment that 
VKRXOG EH FUHDWHG DQG PDLQWDLQHG WR DFKLHYH UHOLDEOH ORQJWHUP SK\VLFDO DQG
¿QDQFLDO UHVXOWV LQ ¿VK SURGXFWLRQ 7KH IDUP LQIUDVWUXFWXUH LQFOXGHV IDFLOLWLHV
SRQGV WDQNV EXLOGLQJV URDGV DQG IHQFLQJ PDFKLQHU\ SXPSV DHUDWRUV
JULQGHUVIHHGPL[HUDQGYHKLFOHVERDWVWUDFWRUVYDQVORUULHVDQGRUWUXFNV
This chapter describes the following activities:
x FRQVWUXFWLRQRIQHZ¿VKIDUPIDFLOLWLHV
x UHKDELOLWDWLRQDQGPDLQWHQDQFHRIROGDQGH[LVWLQJ¿VKIDUPIDFLOLWLHVDQG
x rehabilitation and maintenance of machinery and vehicles.
 &RQVWUXFWLRQRIQHZ¿VKIDUPIDFLOLWLHV
$WGHVLJQDQGFRQVWUXFWLRQRIQHZ¿VKIDUPIDFLOLWLHVVRPHLPSRUWDQWIHDVLELOLW\
FULWHULD VKRXOG EH FRQVLGHUHG DV SUHVHQWHG LQ $SSHQGL[  $W GHVLJQ DQG
FRQVWUXFWLRQRIQHZIDFLOLWLHVWKH%03SULQFLSOHVDUH
x new facilities should be built in accordance with acceptable engineering 
DQG FRQVWUXFWLRQ SUDFWLFHV DQG XQGHU WKH JXLGDQFH RI H[SHULHQFHG
HQJLQHHUVDQGFRQWUDFWRUV
x many potential problems can be avoided by employing contractors who 
KDYHSUHYLRXVH[SHULHQFH LQFRQVWUXFWLRQ¿VKSRQGVZDWHU VXSSO\DQG
GUDLQDJHVWUXFWXUHVDQGIDUPEXLOGLQJVDQG
x DZHOOGHVLJQHGIDUPZLOOPLQLPL]HSRWHQWLDOORQJWHUPSUREOHPV
x )RU IXWXUH GHYHORSPHQW WKH SRWHQWLDO HQODUJHPHQW RI D QHZ¿VK IDUP
QHHGVWREHFRQVLGHUHG7KHVL]HRIWKHIDUPGHSHQGVRQWKHVL]HRIODQG
the amount and quality of available water and the management capacity 
for the farm. Water supply should be reliable and pipes and canals large 
HQRXJKWR¿OOXSSRQGV,ISRVVLEOHERWKZDWHUVXSSO\DQGGUDLQDJHRI
ponds should be done by gravity.
:DWHUURDGDQGHOHFWULFLW\LISRVVLEOHVKRXOGEHZLWKLQUHDFKRIDIDUPVLWH
EHIRUHVWDUWLQJFRQVWUXFWLRQ8VXDOO\HOHFWULFLW\LVWKHSULQFLSDOHQHUJ\RID¿VK
IDUP7KHUHIRUH LW LV EHWWHU WR VHOHFW D VLWHZKHUH LW LV HDV\ DQG DIIRUGDEOH WR
connect the farm to the national electricity grid. 
3URIHVVLRQDOHQJLQHHULQJGHVLJQQHHGVGHWDLOHGWRSRJUDSK\RIWKHVLWHDVZHOO
as analyses of water and soil quality.
)DUPIDFLOLWLHVIRUFDUSSURGXFWLRQLQFOXGHSRQGVHDUWKDQGFRQFUHWH WDQNV
DQGIDUPEXLOGLQJVVXFKDVJUDQDU\VWRUHVZRUNVKRSVDQGRI¿FHV)LVKKDWFKHU\
DQGKRXVLQJIRUVWDIIDUHRSWLRQDOEXWVWDIIDFFRPPRGDWLRQVDUHKHOSIXOIRUWKHLU
ZHOOEHLQJDVZHOODVIDUPVHFXULW\
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Ponds and outdoor tanks 
0RVWLPSRUWDQWSDUWVRIDFDUS¿VKIDUPDUHWKHSURGXFWLRQDQGVWRUDJHZLQWHULQJ
SRQGVDQGRXWGRRUWDQNVWRNHHS¿VKEHIRUHWKHLUVWRFNLQJWUDQVSRUWRUVDOH
Fish hatchery
,WLVRSWLRQDOWRHVWDEOLVKDQGRSHUDWHD¿VKKDWFKHU\'XULQJWKHGHFLVLRQPDNLQJ
DQGSODQQLQJVWDJHVWKHIROORZLQJIDFWRUVVKRXOGEHFRQVLGHUHG
x FDSLWDOLQYHVWPHQWFRVWEXLOGLQJZDWHUV\VWHPGHYLFHVHTXLSPHQWDQG
WRROV
x VL]HRISRQGDUHDRFFXSLHGE\EURRG¿VK
x FRVWRIIHHGDQGRWKHUSURGXFWLRQPDWHULDOVDQG
x cost of labour.
Farm buildings
$VLPSOHIHHGVWRUHZLWKSURFHVVLQJPDFKLQHV LVDQRUJDQLFSDUWRIDQHZ¿VK
IDUPVHH)LJXUHLQ&KDSWHU7KLVDQGDVPDOOEXWZHOOHTXLSSHGPHFKDQLFDO
ZRUNVKRSZLOOHQVXUHSURSHUPDLQWHQDQFHRIHTXLSPHQWPDFKLQHU\DQGYHKLFOHV
$PRGHUQ¿VK IDUPVKRXOGDFFRPPRGDWHD VPDOO ODERUDWRU\ZKHUH VLPSOH
tests and hydrobiological investigations can be performed with the objectives 
GHVFULEHG LQ&KDSWHUV  DQG ,W LV DGYDQWDJHRXV WR ORFDWH WKH DGPLQLVWUDWLYH
unit of a new farm in a building from which the ponds can be viewed and easily 
reached.
Roads
*RRGWDUPDFDQGZHOOPDLQWDLQHGGXVWURDGVZLWKLQWKHIDUPZLOOPDNHLWHDVLHU
DQGTXLFNHUWRWUDQVSRUWSURGXFWLRQPDWHULDOVDQG¿VK
2.1.1  Site selection
:KHQ SODQQLQJ D QHZ ¿VK IDUP WKH SURVSHFWLYH VLWH VKRXOG EH H[DPLQHG LQ
D V\VWHPDWLF ZD\ WDNLQJ LQWR FRQVLGHUDWLRQ WKH TXDQWLWDWLYH DQG TXDOLWDWLYH
FKDUDFWHULVWLFVRIWKHVLWHDQGWKHDYDLODELOLW\YROXPHDQGTXDOLW\RIZDWHU
Suitability of the site is important because it fundamentally determines the 
IHDVLELOLW\RIYLDEOH¿VKSURGXFWLRQ7KHORFDWLRQDQGDYDLODEOHUHVRXUFHVVKRXOG
PHHWDOOWKHUHTXLUHPHQWV%03SULQFLSOHVRIVLWHVHOHFWLRQDUH
x VLWHORFDWLRQDQGLWVFOLPDWHVKRXOGEHVXLWDEOHIRUFDUSFXOWXUH
x DGHTXDWHDUHDIRUFRQVWUXFWLRQRIWKHLQLWLDOIDUPDQGLWVIXWXUHH[SDQVLRQ
x JRRG TXDOLW\ DQG VXI¿FLHQW TXDQWLW\ RI DYDLODEOHZDWHU WKURXJKRXW WKH
\HDULVHVVHQWLDO
x WRSRJUDSK\DQGVRLOVKRXOGEHVXLWDEOHIRUFRQVWUXFWLQJSRQGVEXLOGLQJV
DQGDFFHVVURDGVVLWHVKRXOGEHIXOO\GUDLQDEOH
Farm Facilities, Machinery and Vehicles
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x VLWH VKRXOGQRW EHRQ DÀRRG DQGSROOXWLRQSURQH DUHD DQG VKRXOGQRW
RFFXS\DQDWXUDOZDWHUFRXUVH
x JRRGDOOZHDWKHUDFFHVVWRWKHIDUPWKURXJKDZHOOPDLQWDLQHGURDGLV
LPSRUWDQW WR HQVXUH HI¿FLHQW GHOLYHU\ RI VXSSOLHV DQG DELOLW\ WR UHDFK
PDUNHWVDVUHTXLUHG
x VKRXOGQRWEHWRRUHPRWHDVFRVWHIIHFWLYHDYDLODELOLW\RIXWLOLW\VHUYLFHV
VXFKDVHOHFWULFLW\SKRQHHWFLVLPSRUWDQWDQG
x geographical location should facilitate easy access to services and 
markets.
6HULRXVFRQVLGHUDWLRQVKRXOGDOVREHJLYHQWRSURYLGHRQIDUPDFFRPPRGDWLRQ
LQRUGHUWRHQVXUHVHFXULW\DQGUDSLGUHVSRQVHWRFULWLFDOVLWXDWLRQV.H\VWDIIFDQ
live on the farm or stay there in shifts.
Soil quality
Different soil characters deeply affect the quality of pond construction and 
LQÀXHQFH ¿VK SURGXFWLRQ UHVXOWV 7KHUHIRUH VRLO TXDOLW\ VKRXOG EH FDUHIXOO\
tested. Soil for pond construction should be impermeable and strong enough to 
EXLOGG\NHV/RDPLV WKHEHVWVRLO IRUG\NHFRQVWUXFWLRQ ,IVDQG\ ORDPVRLO LV
XVHGIRUG\NHVWKHG\NHFURZQVKRXOGEHZLGHQHGDQGWKHJUDGLHQWRIWKHVORSH
decreased. 
&KHPLFDOSURSHUWLHVRIVRLOHVSHFLDOO\ WRR ORZRU WRRKLJKS+RU WRRKLJK
FRQFHQWUDWLRQRIVDOWVZLOODOVRLQÀXHQFH¿VKSURGXFWLRQ,IIRUH[DPSOHWKHLURQ
FRQWHQWLQWKHZDWHULVWRRKLJKIHUULFK\GUR[LGHZLOOIRUPFROORLGLQZDWHUDQG
will deposit on the pond bottom. This rusty sediment may hinder the respiration 
RI¿VKDQGWKHGHYHORSPHQWRI¿VKHJJVDQGIU\
Topography of site
)LVKIDUPVFDQEHFRQVWUXFWHGRQÀDWJHQWO\VORSLQJRURQKLOO\VLWHV2QÀDWRU
JHQWO\ VORSLQJ DUHDV FRQWRXU SRQGV DUH EXLOWZKLOH EDUUDJH SRQGV DUH XVXDOO\
FRQVWUXFWHGRQKLOO\VLWHV%RWKW\SHVRISRQGDVZHOODVWKHLUFRPELQDWLRQVDUH
suitable for carp culture.
2.1.2 Water source
7KHPRVWLPSRUWDQWUHTXLUHPHQWLQ¿VKFXOWXUHLVZDWHUVXSSO\7KHUHIRUHERWK
quality and quantity of the available water should be checked as summarized 
below.
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7$%/(
4XDOLWDWLYHSDUDPHWHUVRIWKHWHFKQRORJLFDOZDWHU
Quality/parameters Minimum
Optimal/
desired range
Maximum Lethal
Temperature (Co) 4 20–25 30 35–35.8
Turbidity (mg/l) <25
pH 6.5 7–8 8.5 <4.7 – >10.8
Salinity (‰) 0.5 – 1.5 5.0000
Relative conductivity (at 20 oC) μS/cm 800 1 600
Dissolved oxygen (mg/l) 4 >6
Hardness (ppm) 100 120 – 180 300
Ammonium ion (mg/l) (pH dependent) <1.0000 2.5000 see Table 6
Free ammonia (mg/l) 0.0200
Nitrite ion (mg/l) <0.1000 0.3000
Nitrate ion (mg/l) <20 40
Hydrogen sulphide (mg/l) 0.0020
Orthophosphate ion (mg/l) 0.3000 2.0000
Arsenic (mg/l) 0.0500 0.1000
Zinc (mg/l) 0.2000 0.7000 1.0000
Mercury (mg/l) 0.0005 0.0010
Cadmium (mg/l) 0.0030 0.0040 0.0050
Chrome – total (mg/l) 0.0100 0.0200 0.1000
Nickel (mg/l) 0.0200 0.1000
Lead (mg/l) 0.0100 0.0500 0.1000
Iron (mg/l) <0.5000 0.9000
Copper (mg/l) 0.2000 0.0220 1.0000
Cyanide (mg/l) 0.0100 0.1000
Total suspended material (mg/l) 1 000 1 500
Crude oil (mg/l) 0.6000
Petroleum (mg/l) 0.3000
Diesel (mg/l) 0.0400
Petrol (mg/l) 0.0050
Source:3DSSDQG)ŝUpV]
Quality of water
,QJHQHUDODQ\VXUIDFHRUXQGHUJURXQGZDWHUIUHHRISRLVRQRXVVXEVWDQFHVDQG
or pollution is good for carp culture. To be sure that the water is suitable for carp 
culture its quality must be checked in a laboratory. Qualitative criterions of water 
DUHOLVWHGLQ7DEOH
7KHZDVWHZDWHU IURPVRPHIRRGSURFHVVLQJPLOOV VXFKDVVODXJKWHUKRXVHV
breweries and bean curd works is rich in organic materials. These may be 
EHQH¿FLDO WR ¿VK IDUPLQJ WKURXJK IHUPHQWDWLRQ VHGLPHQWDWLRQ RU FRQWUROOHG
LQWURGXFWLRQWR¿VKSRQGV
Farm Facilities, Machinery and Vehicles
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Underground water often contain gases and minerals that might be harmful 
WR¿VK$UWHVLDQZDWHULVWRRFRRODQGLWVR[\JHQFRQWHQWPD\EHORZ7KHUHIRUH
LWVKRXOGEHVWRUHGLQDWDQNRUSRQGEHIRUHLWLVXVHGLQD¿VKKDWFKHU\:DWHUVRI
PLQLQJRULJLQPD\EHWRRDFLGLFWRFXOWXUH¿VK
Quantity of water
At site selection seasonal availability of water in the required quantity is a 
SULPHFULWHULRQ7KHUHIRUHFROOHFWLRQDQGDQDO\VHVRIUHOHYDQWLQIRUPDWLRQVXFK
as hydrology and precipitation are important. Plan of the yearly used water is 
WKHSUHFRQGLWLRQRIVHOHFWLQJDVLWHIRUFDUSFXOWXUH$FFRUGLQJO\WKHIROORZLQJ
aspects should be considered:
x TXDQWLW\RIZDWHUQHHGHGWR¿OOXSWKHGLIIHUHQWSRQGVEHIRUHWKHSURGXFWLRQ
VHDVRQV,WLVXVXDOO\DWOHDVW±WLPHVPRUHWKDQWKHDFWXDOYROXPH
RIWKHSRQGDQG
x quantity of water needed during the production seasons to replace seepage 
and evaporation of pond water.
,IDIDUPLVFRQVWUXFWHGDORQJDODNHULYHURUUHVHUYRLUWKHKLJKHVWDQGORZHVW
water levels measured in the last 25 years has to be checked. The site should 
EHVHOHFWHGRQO\ LI WKHDUHDZDV IUHHRIÀRRGVDQGGURXJKWVZLWKLQ WKH ODVW
\HDUV,IIRUVRPHUHDVRQDÀRRGDIIHFWLQJDUHDLVSODQQHGWREHVHOHFWHGÀRRG
prevention should be done.
2.1.3 Pond construction
Ponds should be planned and constructed with environmental considerations. 
5HOHYDQW%03SULQFLSOHVDUH
x Pond should not be constructed in the vicinity of large trees. They will 
shed the water surface and their roots may cause seepage. Their leaves 
will fall into the water from where they have to be removed. 
x $ ¿VK SRQG EURDG IURP WKH HDVW WR WKH ZHVW ZLOO UHFHLYH PRUH VRODU
irradiance.
x Size and depth of pond should serve well the actual production. In case of 
KLOO\DUHDVWKHWRSRJUDSK\RIWKHVLWHLVZKDWGHWHUPLQHVWKHVL]HRIQHZ
SRQGV,QFDVHRIÀDWVLWHVLWLVHDVLHUWRSODQDQGFRQVWUXFW¿VKSRQGVRI
uniform size.
x Nursery ponds should be less than a few hectares. Their optimal size 
YDULHVEHWZHHQDQGKDDQGWKH\VKRXOGQRWEHGHHSHUWKDQ±
metres on average.
x *URZRXWSRQGVVKRXOGEHERWKODUJH±KDDQGDOVRGHHS±PHWUHV
x ,I SRVVLEOH WKH VKDSH DQG VL]H RI WKH VLPLODU W\SH RI SRQGV VKRXOG EH
uniform. 
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x %RWKZDWHUVXSSO\DQGGUDLQDJHVWUXFWXUHVVKRXOGEHODUJHHQRXJKWR¿OO
XSDQGGUDLQSRQGVZLWKLQWKHUHTXLUHGWLPHOLVWHGLQ7DEOH$,QFDVHRI
EDUUDJHSRQGVORFDWHGLQDURZDQGGUDLQLQWRHDFKRWKHUWKHGHVLJQDQG
FRQVWUXFWLRQRIRYHUÀRZLVLPSRUWDQW7KLVZLOOHQVXUHSDVVLQJWKURXJK
KHDY\UDLQV$OORYHUÀRZVVKRXOGEHVFUHHQHGWRSUHYHQWHVFDSHRI¿VK
from the pond.
x 'LNHVVKRXOGEHEXLOGOD\HUE\OD\HUDQGHDFKQHZOHYHOPXVWEHZHOO
compacted and worked together with the below one.
x %HIRUH WKH FRQVWUXFWLRQ RI D ¿VK SRQG VWDUWV IHUWLOH WRS VRLO IXOO RI
roots should be removed and the remaining soil below should be well 
compacted. It is often recommended to replace the removed top soil 
evenly along the pond bottom. This layer should also be compacted. 
(DUWKHQ SRQGV VKRXOG EH FRQVWUXFWHG RQ ODQG WKDW KDV SURSHU VRLO WH[WXUH
and low organic content to minimize seepage. Poorly designed and constructed 
SRQGVZLOOQHHGPRUHPDLQWHQDQFHKHQFHZLOOGHFUHDVHIDUPSUR¿WDELOLW\3RQG
construction considerations are:
x ,ISRVVLEOHSRQGVVKRXOGEHUHFWDQJXODULQVKDSHWRIDFLOLWDWHKDUYHVWLQJ
and to reduce construction costs. 
x $YHUDJH SRQG GHSWK VKRXOG EH DV VSHFL¿HG IRU QXUVHU\ DQG JURZRXW
ponds. 
x 3RQGERWWRP VKRXOG EHÀDW DQG JHQWO\ VORSLQJ Å±Å WRZDUGV WKH
deeper end. A slight slope from dyke foot to the central area helps drainage 
and harvest operation. This will allow proper drainage and drying pond 
bottom after harvest. 
x Inlets and outlets should be installed. For each pond these should be 
ORFDWHGDWRSSRVLWHHQGVRIWKHSRQG7KLVDOORZVVXI¿FLHQWUHWHQWLRQRI
IUHVKZDWHUDQGDOVRIDFLOLWDWHVPL[LQJGXULQJZDWHUFKDQJH
x Slope of dykes should be determined by a specialized civil engineer as it 
GHSHQGVRQWKHVRLOIURPZKLFKWKHG\NHVDUHEXLOW(PEDQNPHQWVVWHHSHU
than soil allows erode quickly and hence increase maintenance costs.
x Pond dykes should be high enough to hold water and resist wind and 
waves. 
x Slopes of dykes should be enforced against erosion with planted grass. 
*UDVV JURZQRQ WKH G\NHV FDQEH IHG WR¿VK*UDYHO RQ WKH FURZQRI
G\NHVZLOODOORZHDV\PRYHPHQWHYHQRQUDLQ\GD\V
x Construction should be carried out during “dry” season to minimize 
sediment runoff.
x Care should be taken to avoid polluting adjacent waters with silt. 
Temporary silt fences can be installed during construction to slow down 
DQGFDWFKSRWHQWLDOVXVSHQGHGVHGLPHQWV0DWHULDOVVXFKDVZRYHQSODVWLF
RUIDEULFRUKD\EDOHVFDQEHXVHGIRUWKLVSXUSRVH
Farm Facilities, Machinery and Vehicles
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Water intake and drainage system
This system is to maintain water level and change water in ponds. This is why an 
independent water intake and drainage system should be constructed. This system 
DOVRLQFOXGHVLQOHWDQGRXWOHWFDQDOVDQGLWVE\SDVVFKDQQHOVVXFKDVDTXHGXFWV
FXOYHUWVVWLOOLQJEDVLQVVOLFHJDWHVHWF
 5HKDELOLWDWLRQRI¿VKIDUPIDFLOLWLHVPDFKLQHU\DQGYHKLFOHV
'XULQJGHFDGHVRIXVHERWKWKHSK\VLFDOVWDWHDQGWKHTXDOLW\RI¿VKSRQGVGHFD\,W
LVHVSHFLDOO\WUXHLIPDLQWHQDQFHRISRQGVDQGRWKHUIDUPIDFLOLWLHVZDVQHJOHFWHG
RU LIGXULQJWKH WUDQVLWLRQSHULRGRIHDUO\VSRQGVUHPDLQHGXQXVHG0RVW
frequent problems of old and unused ponds are:
x G\NHVZDWHUVXSSO\DQGGUDLQDJHVWUXFWXUHVDUHGDPDJHG
x UHHGDQGVHGJHRUHYHQEXVKFRYHUVPRVWRIWKHSRQGDUHD
x thick silt/sludge which accumulated on the pond bottom during the 
GHFDGHV
x ZDWHUVHHSVDZD\IURPSRQGV
x IDUPURDGVDUHGDPDJHG
x IDUPEXLOGLQJVRIWHQDUHGHVHUWHGDQGGHFD\HG
x IHQFLQJLVGHVWUR\HGRUHQWLUHO\PLVVLQJDQG
x machinery and vehicles are broken. 
17
0RQNVPDGHRXWRILURQVKHHWVDQGSLSHVDERYH7UDGLWLRQDOPRQNEHORZOHIWDQGRSHQPRQN
EHORZULJKWPDGHRXWRIFRQFUHWH2SHQPRQNVIDFLOLWDWHWRWUDSWKH¿VKGXULQJGUDLQDJHRIWKH
pond. 
7KRVHPRQNVDUHWKHVXLWDEOHRQHVZKLFKDUHHTXLSSHGZLWKWKUHHSDUDOOHOJURRYHVRQERWK
internal sides. This will allow quick and proper control and management of pond water. Grooves 
should be parallel and their internal surface smooth to hold water properly if planks are placed 
LQWRWKHP0RQNVZLWKRQO\RQHVHWRIJURRYHVDVVKRZQDERYHULJKWGRQRWDOORZSRQGGUDLQLQJ
from the bottom. Through such monks water drains only from the surface.
Photos courtesy of Andras Woynarovich.
),*85(
'LIIHUHQWW\SHVRIGUDLQDJHVWUXFWXUHVXVHGLQ¿VKSRQGV
 5HKDELOLWDWLRQRIG\NHVDQGZDWHUPDQDJHPHQWVWUXFWXUHV
,QRUGHU WR LPSURYH WKHSURGXFWLRQHI¿FLHQF\DQGSURGXFWLYLW\RISRQGV WKHLU
physical state and qualities should be improved through rehabilitation and 
renovation.
'XULQJWKH\HDUVWKHVHFWLRQVRIG\NHVH[SRVHGWRZDYHVZLOOGHFD\,IGDPDJH
LVVPDOOLWLVHQRXJKWRHQIRUFHWKHGLNHZLWKDZLFNHUZRUNRUFRUUXJDWHGLURQ
VKHHWV DVGHPRQVWUDWHG LQ)LJXUH ,W LVQRW FKHDSEXWSRO\HWK\OHQHQHWV DUH
VWURQJKHQFHWKH\FDQEHXVHGZHOOWRSURWHFWG\NHDJDLQVWHURVLRQ
,I GLNHV FROODSVH WKH GDPDJHG SDUWV VKRXOG EH UHSDLUHG ZLWK D EXOOGR]HU
'XULQJDZHOOSODQQHGGD\DORWFDQEHGRQHZLWKDKLUHGPDFKLQH
Farm Facilities, Machinery and Vehicles
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'\NHVDUHRIWHQGDPDJHGRQWKHLUFURZQVGXHWRKHDY\PRYHPHQWVRIYHKLFOHV
and lack of maintenance of the road built on their top. Passing and compacting 
WKHGDPDJHGVHFWLRQVZLWKDJUDGHU WKHQFRYHULQJ WKHPZLWK VWRQHFKLSVZLOO
improve durability of the dyke. 
Stone and reed will prevent erosion of dyke. Such support of dyke should be repaired yearly.
Photos courtesy of Andras Woynarovich.
),*85(
'LIIHUHQWZD\VWRHQIRUFHG\NHDJDLQVWHURVLRQ
Photos courtesy of Andras Woynarovich. Photos courtesy of Andras Woynarovich.
),*85(
7\SLFDOGDPDJHRIDG\NHWREHUHSDLUHG
ZLWKEXOOGR]HU
),*85(
7\SLFDOVLJKWRI¿VKSRQGWREHUHKDELOLWDWHG
$ZLGHO\H[SHULHQFHGSUREOHPLVWKDWWKHZDWHUVXSSO\FDQDODQGRUFRQQHFWLQJ
pipes are broken and water outlets are damaged so much that they can hardly be 
used. In case of such problems emerge the structure should be repaired in order 
to avoid bigger problems later. 
It is advantageous if ponds have uniform size and shape. In case of 
UHKDELOLWDWLRQ RI SRQGV HVSHFLDOO\ RI QXUVHU\ DQG VWRUDJH SRQGV VXFK DVSHFWV
should be considered.
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 5HPRYLQJYHJHWDWLRQIURPXQXVHGSRQGV
On the bottom of unused ponds tick vegetation may develop. If the pond bottom 
LVPDLQO\GU\WKLVZLOOEHEXVKZKLOHZKHUHSRQGERWWRPUHPDLQVZHWUHHGDQG
sedge will develop. First step in these cases is to drain the pond in order to dry its 
bottom. After drying vegetation (including roots) can and should be removed. A 
SORXJKKDUURZRUKDUURZGLVNVHUYHZHOOWKLVSXUSRVH
Photos courtesy of Andras Woynarovich.
),*85(
7\SLFDOYLHZRIXQXVHG¿VKSRQGV
 5HPRYLQJVOXGJHIURPSRQGERWWRP
2QHRIWKHGLUHFWHIIHFWVRI¿VKSURGXFWLRQLVWKDWVLOWVOXGJHGHSRVLWVLQWHQVLYHO\
RQWKHSRQGERWWRP,GHDOVLWXDWLRQLVZKHQVLOWVOXGJHLVOHVVWKDQFPRQWKH
pond bottom. In ponds that are continuously used silt should be removed. It can 
be done with the dry and wet methods.
Dry method is when the pond bottom is dried and the dry silt/sludge is removed. 
It can be done manually or with a machine. Scooping all of the unwanted silt is 
GH¿QLWHO\DODERULRXVPHWKRG7KHSRQGVLOWVKRXOGQRWEHGHSRVLWHGRQWKHSRQG
G\NHEHFDXVHZKHQLWUDLQVWKHVLOWZLOOEHGUDLQHGLQWRWKHSRQGDQGGDPDJHWKH
pond structure and water quality.
Wet method is when a sucking dredger is used. This is a much more popular 
PHWKRG DV LW LV FRQYHQLHQW DQG IHDVLEOH IRU DOPRVW HYHU\ SRQGNHHSHU 7KLV
RSWLRQ LV HVSHFLDOO\ UHFRPPHQGHGZKHQ WKH VOXGJH LV YHU\ GHHS ±P
6XFKRSHUDWLRQLVDOZD\VOHVVH[SHQVLYHWKDQWKHFRQVWUXFWLRQRIDQHZ¿VKSRQG
,QDGGLWLRQGU\IHUWLOHSRQGVLOWDQGRUVOXGJHPD\EHXVHGIRUFURSDQGJUDVV
production.
A widely followed practice is when the sludge is stirred in the pond during 
drainage. For this purpose carp is fed at the outlet where they dig the pond bottom 
for feeds. As feeding is done in the internal harvesting pit where sludge usually 
GHSRVLWVFRQVLGHUDEOHTXDQWLWLHVZLOOGUDLQRXWRIWKHSRQG,QWKLVFDVHVLOWDQG
or sludge traps should be used as recommended earlier.
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 6HHSDJHFRQWURORI¿VKSRQGV
,QFDVHRIVHHSDJHLQYHVWLJDWLRQVKRXOGEHPDGHWR¿QGLWVUHDVRQEHIRUHWDNLQJ
any corresponding measures. If the pond bottom or dyke contains a lot of sand 
RUJULWVRLOSRQGOHDNDJHLVSUHGLFWDEOH1HZSRQGVRIWHQOHDNEXWWKLVUHGXFHV
E\WLPH(YHQO\VSUHDGLQJFOD\VRLORQWKHSRQGERWWRPFDQDOVRKHOSDVZHOODV
DERXWP/ha of cow dung spread on the pond bottom several times.
,IWKHOHDNDJHLVGXHWRSRRUFRQVWUXFWLRQRIG\NHVWKH\VKRXOGEHFRPSDFWHG
7KHVDPHDSSOLHVIRUWKHSRQGERWWRP,ILWVWLOOOHDNVVSUHDGLQJKHDY\FOD\VRLO
or reconstructing of the dyke properly are the only options.
 ,PSURYHPHQWRISRQGVRLOTXDOLW\
Acid soils are common in many parts of the world. This type of soil can be 
regulated with limestone (CaCOTXLFNOLPH&D2RUVODNHGOLPH&D2+2). +RZHYHU WKH IHDVLELOLW\RI WKLVPHWKRGGHSHQGVRQ ORFDO FRQGLWLRQV3UDFWLFDO
H[SHULHQFHVKRZHGWKDWVRLOVRIS+UHTXLUHDSSUR[LPDWHO\WRQVKDRIOLPHVWRQH
ZKLOHWKRVHZLWKS+UHTXLUH±WRQVKD
1HZO\GXJ¿VKSRQGVPD\FRQWDLQWRRPXFKKHDY\PHWDOZKLFKKDUPV¿VK
JURZWKDQGRIWHQFDXVHVERG\FXUYHGGLVHDVHRIIU\7KHUHIRUHLQWKH¿UVWWZR
\HDUV LW LV EHWWHU WR SURGXFH WZR\HDUROG DQG WDEOH¿VK ,I SRQGV DUH SODQQHG
EHLQJXVHGWRUHDUIU\WKHZDWHURISRQGVKRXOGEHFKDQJHGEHIRUHVWRFNLQJIU\
VRDVWRZDVKDZD\WKHH[FHVVLYHHOHPHQWVZKLFKDUHKDUPIXOWRIU\
BOX 2
3URYLVLRQRIVHUYLFHVLQSRQGDQGURDGUHKDELOLWDWLRQDQGPDLQWHQDQFH
,QYHVWLQJ LQVXLWDEOHPDFKLQHU\VXFKDVEXOOGR]HUJUDGHUVVFUDSHUVDQGGUHGJHUV LQRUGHU WR
UHSDLURUUHKDELOLWDWHRQO\RZQ¿VKSRQGVDQGURDGVLVQRWIHDVLEOHHYHQLIWKHVL]HRI¿VKIDUP
is big. 
If such machinery is use not only by the owner but they are also rented in the frame of 
DIIRUGDEOH VHUYLFHV IRU RWKHU QHLJKERXULQJ IDUPV ERWK SDUWLHV ZLOO EHQH¿W ,Q DGGLWLRQ WR
LPSURYHGSRQGDQGURDGFRQGLWLRQVWKHVHUYLFHSURYLGHUZLOOREWDLQEHWWHUDQGTXLFNHUUHWXUQRI
WKHLQYHVWPHQWZKLOHWKRVHZKRKLUHWKHVHUYLFHVZLOOEHDEOHWRUHKDELOLWDWHDQGPDLQWDLQWKHLU
ponds and roads.
In case of acute problems government supported specialised cooperation can be a feasible 
solution (see details in Chapter 8). 
 5HKDELOLWDWLRQRIIDUPURDGVDQGEXLOGLQJV
(YHQDVLPSOHFDOFXODWLRQFDQFRPSDUHWKHEHQH¿WVRINHHSLQJIDUPURDGVLQJRRG
FRQGLWLRQV*RRG TXDOLW\ URDGV IDFLOLWDWH TXLFN DQG WLPHO\PRYHPHQW RI VWDII
PDWHULDODQG¿VK2QWKHFRQWUDU\SRRUTXDOLW\URDGVVORZGRZQRUHYHQPD\VWRS
PRYHPHQWV7KHUHIRUH UHKDELOLWDWLRQRIIXOO\GDPDJHGIDUPURDGV LVHVVHQWLDO
Steps of rehabilitation dust roads of farms are:
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x OHYHOOLQJWKHVXUIDFHRIURDGZLWKDJUDGHURUDVFUDSHU
x &RYHULQJWKHVXUIDFHRIURDGZLWKVWRQHFKLSVDQG
x Compacting the surface of road. 
Often farm buildings are also in decaying state. These should also be renovated 
and used for the purpose they were originally built for.
2.2.7 Fencing
)HQFLQJRID¿VKIDUPLVD UDWKHUH[SHQVLYH LQYHVWPHQW6WLOOVXFK LQYHVWPHQW
will return well through increased safety and reduced pouching. Though price of 
PHFKDQLFDOIHQFHLVKLJKKHGJHVFUHDWHGRXWRIEXVKHVDQGVKUXEVZLOOVHUYHZHOO
the purpose. 
 5HKDELOLWDWLRQRIPDFKLQHU\DQGYHKLFOHV
7KHUH DUH PDQ\ SRZHU PDFKLQHV WUDFWRUV DQG EXOOGR]HUV ERDW HQJLQHV
DQG YHKLFOHV RQ WKH ¿VK IDUPV RIPDQ\&(( DQG&&$ FRXQWULHVZKLFKZHUH
PDQXIDFWXUHG VWLOO EHIRUH V %\ WRGD\ PRVW RI WKHP DUH LQ SRRU RU RII
road conditions. On the other hand there is a huge demand for works such as 
UHKDELOLWDWLRQDQGPDLQWHQDQFHRI¿VKSRQGVDQGSURSHUDQGWLPHO\WUDQVSRUWRI
LQSXWVDQG¿VK7KHLUUHFRQGLWLRQLQJFRXOGKHOSWRVDWLVI\WKLVGHPDQG
7KHUHLVDZLGHUDQJHRIJRRGH[DPSOHVRI%03VLQPDQ\FRXQWULHVLQFOXGLQJ
ZHVWHUQFRXQWULHVZKHUHSURJUDPPHDQGSURMHFWVDUHLQLWLDWHGDQGLPSOHPHQWHG
These government or producers’ associations supported regional or local 
LQLWLDWLYHVWRJHWKHUZLWKEDQNVDQGSULYDWHVHFWRUFDQHI¿FLHQWO\UHFRQGLWLRQROG
PRWRUVPDFKLQHU\DQGYHKLFOHV
 0DLQWHQDQFHRI¿VKIDUPIDFLOLWLHVPDFKLQHU\DQGYHKLFOHV
3URSHUPDLQWHQDQFHRI¿VKIDUPIDFLOLWLHVPDFKLQHU\DQGYHKLFOHVPXVWEHSDUW
of the daily routine. 
 0DLQWHQDQFHRISRQGVDQGWDQNV
Prevention in the form of immediate repairs is the best remedy against costly 
maintenance works. It is especially true if water supply and drainage structure or 
G\NHVDUHGDPDJHG5HODWHG%03SULQFLSOHVDUH
x D¿VKSRQGRUWDQNUHJDUGOHVVRILWVPDWHULDOVRLORUFRQFUHWHVKRXOGEH
NHSWGU\ZKHQHYHUWKH\DUHQRWXVHG
x WKHPDMRUSHULRGRISRQGPDLQWHQDQFHLQFOXGLQJWKHZDWHUPDQDJHPHQW
VWUXFWXUHVLVZKHQWKH\DUHGU\7KLVLVWKHWLPHZKHQIHHGLQJDQGGUDLQDJH
FDQDOVSLSHVPRQNVDQGG\NHVVKRXOGEHLQVSHFWHGDQGV\VWHPDWLFDOO\
UHSDLUHGDQG
x WDQNVHVSHFLDOO\RXWGRRUFRQFUHWHWDQNVVKRXOGDOVREHLQVSHFWHGIURP
time to time to detect and repair cracks that may grow longer and larger 
ODWHU7KHVDPHDSSOLHVIRUDOORIWKHFRQFUHWHVWUXFWXUHVRIWKH¿VKIDUP
Farm Facilities, Machinery and Vehicles
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 0DLQWHQDQFHRIURDGVDQGEXLOGLQJV
Dust roads usually become damaged after heavy rains or during thawing in 
VSULQJ'XULQJWKHVHSHULRGVWKHVXUIDFHRIURDGVORRVHQVZKLFKZRUVHQVLIZDWHU
remains in the furrows left by the wheels of vehicles. Such water pools on the 
road will enlarge and deepen unless they are properly drained and levelled.
7DUPDFDQGSDYHGURDGVFDQEHGDPDJHGEHFDXVHRIKHDY\WUDI¿FUDLQVDQG
ice. These destroy both the surface and the foundation of roads. The changes as 
DURDGGHFD\VDUHDOPRVWLQYLVLEOHDWWKHEHJLQQLQJEXWODUJHUFUDFNVZLOODSSHDU
UDWKHU VRRQ HVSHFLDOO\ DIWHUZLQWHU7KLV LVZK\ LW LV VR LPSRUWDQW WRGLVFRYHU
WKHSUREOHPVLQWLPHDQGUHSDLUWKHPZKHQWKH\DUHVWLOOVPDOO0DLQWHQDQFHRI
tarmac and paved roads includes the maintenance of the drainage canals on their 
side. This ensures that water will not remain to loosen and freeze the surface and 
foundation of the road.
0DLQWHQDQFH RI SURSHU SK\VLFDO FRQGLWLRQV RI EXLOGLQJV LV DOVR LPSRUWDQW
+HUHDOVRVWDUWLQJFUDFNVVKRXOGEHFKHFNHGRQWKHIRXQGDWLRQZDOOVDQGURRIV
and be repaired immediately.
 0DLQWHQDQFHRIPDFKLQHU\DQGYHKLFOHV
0DLQWHQDQFHLVWKHRQO\ZD\WRNHHSPDFKLQHVERDWHQJLQHVDQGYHKLFOHVRQWKH
road in a reliable working condition. For this reason they should be inspected each 
WLPHEHIRUHWKH\DUHXVHGDFFRUGLQJWRWKHLUIDFWRU\VSHFL¿FDWLRQ,IDSUREOHPLV
GHWHFWHGLWVKRXOGEHUHSDLUHGLPPHGLDWHO\EHIRUHLWLVZRUVH
+DYLQJ D VPDOO EXW ZHOO HTXLSSHG ZRUNVKRS WRJHWKHU ZLWK D VWRUH ZLWK
substantial spare parts is one of the preconditions of keeping machinery and 
vehicles in good reliable working condition.
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3. CARP CULTURE
&DUS SURGXFWLRQ LQ WKH FRXQWULHV RI &(( DQG &&$ LV DVVRFLDWHG ZLWK FDUS
polyculture in ponds. This also includes a wide range of different steps and 
UHODWHG DFWLYLWLHVZKLFK DOO GHSHQG RQ DQG OLQN WR HDFK RWKHU$V )LJXUH  LQ
&KDSWHUVKRZVFDUSFXOWXUHFRQVLVWVRIEURRGVWRFNPDQDJHPHQWDQGKDWFKHU\
QXUVHU\DQGJURZRXWRSHUDWLRQV&RQVHTXHQWO\UHODWHG%03VDUHGLVFXVVHGLQ
this sequence.
3.1. Broodstock management
4XDOLW\ ¿VK VHHG LV WKH EDVLV RI VXFFHVVIXO FDUS FXOWXUH DQG LW GHSHQGV RQ
the broodstock. Creating and maintaining broodstock in a controlled pond 
environment with no reliance on wild populations of unknown and unpredictable 
performance will ensure production of quality progeny in the form of good quality 
HJJVIHHGLQJODUYDHDQGDGYDQFHGIU\LQWKHGHVLUHGTXDQWLWLHV
 (VWDEOLVKPHQWRIEURRGVWRFN
(VWDEOLVKPHQWRIEURRGVWRFNLVWKH¿UVWVWHSLID¿VKIDUPSODQVWRSURGXFHIHHGLQJ
ODUYDH (DFK VXFK IDUP KDV WR HVWDEOLVK LWV RZQ EURRGVWRFN E\ VHOHFWLQJ DQG
UHDULQJWKHEHVWSHUIRUPLQJIHPDOHVDQGPDOHVZLWKNQRZQJHQHWLFEDFNJURXQG
5HVXOWVRIVFLHQFHEDVHGEUHHGLQJRIFRPPRQ
FDUS :HOOGHYHORSHG EURRG¿VK UHDG\ WR
SURSDJDWH DERYH DQG ZRXOGEH EURRGHUV
already selected to be reared for propagation 
purposes (right).
Photos courtesy of Zsigmond Jeney and Galina 
.XUNXEHW
),*85(
&RPPRQFDUSEURRG¿VK
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:KHQGHFLGLQJWKHVL]HRIFDUSEURRGVWRFNSODQQHGTXDQWLWLHVRISURGXFHG
ODUYDH KDYH WR EH GHWHUPLQHG RQ WKH EDVLV RI WKH JXLGLQJ¿JXUHV SUHVHQWHG LQ
7DEOHV$ DQG$$OWKRXJK WKH UHSURGXFWLYH SRWHQWLDO RI FDUSV LV KXJH LW
LVDGYLVDEOH WRNHHS±SHUFHQWPRUHEURRG¿VK WKDQ WKHTXDQWLW\ZKLFK LV
SODQQHGWREHSURSDJDWHG\HDUO\7KLVIDFLOLWDWHVDGMXVWLQJWRWKHDFWXDOGHPDQG
as well as ensures to use only the best females and males.
5HDULQJRIEURRG¿VK
5HDULQJRI±NJODUJHVH[XDOO\ZHOOGHYHORSHGDQGPDWXUHGEURRG¿VKVWDUWV
ZLWKVHSDUDWLQJVXLWDEOHZRXOGEHEURRG¿VKZKHQWKH\EHFRPHDERXWNJ,WLV
important that only young well performing perfect specimens should be selected 
IRU WKLVSXUSRVH$OWKRXJK¿QGLQJDQGSLFNLQJRXW WKH ODUJHVW VSHFLPHQV IURP
DJLYHQSRSXODWLRQLVWHPSWLQJLWLVQRWUHFRPPHQGHG+HDOWK\¿VKSHUIHFWLQ
shape and appearance with an average weight of the population is the best choice 
IRUUHDULQJEURRG¿VK
:RUNV RI UHDULQJ ZRXOGEH EURRGHUV LQFOXGHV WKHLU WLPH WR WLPH VHOHFWLRQ
and overall management. Selection of future brooders should be based on the 
following phenotypic characteristics:
x VKDSHRIERG\
x HYHQDQGUHJXODUGLVWULEXWLRQRIVFDOHV
x KHDOWK\ORRNDQGDSSHDUDQFHZLWKGHVLUHGKHUHGLWDU\FKDUDFWHULVWLFVDQG
x ODFNRIZRXQGVGHIRUPDWLRQRUSDUDVLWHV
3RQGVZKHUHIXWXUHEURRG¿VKDUHUHDUHGVKRXOGEHODUJHHQRXJKWRHQVXUHWKH
QDWXUDOFRQGLWLRQVIRUWKHJURZLQJ¿VK7KLVLVEHFDXVHWKHREMHFWLYHLVWRKDYH
PDOHVDQGIHPDOHVZKLFKDUHQRWWRRODUJHEXWWKHLUHJJVDQGVSHUPSURGXFLQJ
FDSDFLWLHVDUHJRRG)RUWKHPDQDJHPHQWRIIXWXUHEURRGHUV%03SULQFLSOHVDUH
the following: 
x In order to protect them from poaching the broodstock ponds should be 
in the centre of the farm.
x Broodstock ponds built on productive soil should be smaller but deeper 
WKDQ SURGXFWLRQ SRQGV 2SWLPXP VL]H LV DURXQG ± KD ZKHUH DERXW
±KDNJELJFRPPRQFDUSaVLOYHUFDUSaDQG
JUDVVFDUSaDQGVRPHRWKHUVSHFLHVaVXFKDVWHQFKDQG
SUHGDWRU¿VKHVFDQEHUHDUHGLQSRO\FXOWXUHZLWKRXWIHHGLQJFDUS$WWKLV
¿VKGHQVLW\RQO\PDQXULQJDQGIHHGLQJRIJUDVVFDUSLVQHHGHG$WORZ
VWRFNLQJ GHQVLW\ HQRXJK QDWXUDO IRRG UHPDLQV IRU WKH GHYHORSLQJ ¿VK
3UHSDUDWLRQ DQGPDQXULQJ RI D EURRG¿VK UHDULQJ SRQG LV GRQH LQ WKH
VDPH ZD\ DV WKH SURGXFWLRQ SRQGV RI WZRVXPPHUROG DQG WDEOH ¿VK
+RUYiWK7DPiVDQG7|OJ
25
 0DLQWHQDQFHRIEURRGVWRFN
Broodstock should be treated with special care in order to obtain the best possible 
TXDOLW\ SURJHQ\0DLQWHQDQFH RI EURRGVWRFN LV D \HDUURXQG RSHUDWLRQ ZKLFK
FRQVLVWVRISUHDQGSRVWSURSDJDWLRQSKDVHV
The post propagation maintenance period of broodstock starts when males and 
IHPDOHVIURPWKHKDWFKHU\DUHVWRFNHGDQGNHSWXQWLO WKHIROORZLQJ\HDUZKHQ
WKH\DUHVHSDUDWHGDJDLQIRUSURSDJDWLRQ%URRG¿VKFDQEHVWRFNHGLQWRWKHSRQGV
RIWZRVXPPHUROG¿VKDERXW±FDUSEURRGHUKDLI WKH\DUHKDUYHVWHGLQ
DXWXPQRUWKHIROORZLQJVSULQJ,QFDVHWKHUHLVQRVXFKSRQGDVHSDUDWHSRQG
should be used. The guiding rules of stocking are:
x Number of stocked brooders of common carp and Chinese major carps 
PD\YDU\EHWZHHQDQGSHUKHFWDUHLQFDVHWKHUHLVZDWHUVXSSO\
to change water. Otherwise the number of stocked brooders should not be 
PRUHWKDQ±¿VKKD6WRFNLQJ±NJODUJH(XURSHDQFDW¿VK
±¿VKKDZLOONHHSWKHSRQGFOHDQIURPZLOGVSDZQLQJ+RUYiWK
7DPiVDQG7|OJ
x $IWHU EUHHGLQJ HQHUJ\ DQG SURWHLQULFK ± SHUFHQW IHHGV DUH
important for yolk production in the newly developing eggs.
x 0DQXULQJDQGIHUWLOL]DWLRQRISRQGZLOOSURYLGH IRUQDWXUDO IRRGZKLOH
IHHGV DW D UDWH RI ± SHUFHQW RI%:8 per/day will ensure appropriate 
supplementary feeding of carp.
3UHSURSDJDWLRQSHULRGVWDUWVLQWKHVSULQJZKHQWKHZRUNZLWKFDUSEURRGHUVDUH
x &KHFNLQJWKHSK\VLFDODQGVH[XDOVWDWHRIEUHHGHUVDQGDWWKHVDPHWLPH
separating the matured onesE\VH[7KLVLVGRQHZKHQZDWHUWHPSHUDWXUH
UHDFKHV±&:KHQFKHFNLQJPLOWZLOODSSHDURQVOLJKWSUHVVXUHRQ
the abdomen of males and females will have large medium soft bellies 
EHFDXVH RI WKH ZHOOGHYHORSHG RYDULHV 6H[XDOO\ XQFHUWDLQ EUHHGHUV
VKRXOGEH VWRFNHGZLWKPDOHV1RWPDWXUHG¿VK VKRXOGEH UHWXUQHG WR
rearing ponds.
x In spring it is essential to stock males and females in separate ponds. For 
WKLVZLQWHULQJSRQGVVHUYHZHOOZKHUHEURRG¿VKFDQEHNHSW LQKLJK
density if water is continuously changed.
x Spawners should be fed in the spring with feeds high in animal protein 
DQG ULFK LQ YLWDPLQV WR VHFXUH VWURQJ KHDOWK\ DQG ZHOOSHUIRUPLQJ
EURRGHUV IRUSURSDJDWLRQ7ZRZHHNVEHIRUHSURSDJDWLRQVHDVRQGDLO\
feeding should be reduced to one percent of body weight. 
––––––––––––––––––––
8 BW is the abbreviation of body weight.
9 It is if future and actual stocks of brooders are reared together in same ponds.
Carp Culture
26 Better Management Practices for Carp Production in Central and Eastern Europe, the Caucasus And Central Asia
 +DWFKHU\RSHUDWLRQV
3URSDJDWLRQLVRQHRIWKHPRVWGLI¿FXOWSHULRGVLQWKHOLIHRIEURRGHUVDQGRQH
of the most important technological phases of carp culture. Provision of the best 
SRVVLEOH LQIUDVWUXFWXUH WKHEHVW WUDLQHG VWDII DQGSURIHVVLRQDOPDQDJHPHQWDUH
HVVHQWLDOLQRUGHUWRSURGXFHKLJKTXDOLW\SURJHQ\
,Q &(( DQG &&$ FDUS KDWFKHULHV FDQ EH XVHG IRU SURSDJDWLRQ RI PDQ\
GLIIHUHQW¿VKVSHFLHVIURPHDUO\VSULQJWRHDUO\VXPPHU7KHVHDVRQVWDUWVZLWK
SLNHDQGFRQWLQXHVZLWKSLNHSHUFKFDUSWHQFK(XURSHDQFDW¿VKDQG¿QLVKZLWK
&KLQHVHPDMRUFDUSV&DUSSURSDJDWLRQWDNHVSODFHRQFHD\HDUGXULQJODWHVSULQJ
DURXQG0D\ 7KH SHULRG ODVWV DERXW ± ZHHNV +DWFKHU\ RSHUDWLRQ UHODWHG
ZRUNV LQFOXGH LQGXFHGRYXODWLRQ IHUWLOL]DWLRQRI HJJV LQFXEDWLRQRI HJJV DQG
rearing hatched larvae.
%2;
&ULWHULRQVRIDJRRGFDUSKDWFKHU\
Carp hatcheries are universal and can be used for producing feeding larvae of many different 
IUHVKZDWHU¿VKVSHFLHV$FDUSKDWFKHU\VKRXOGEHVLPSOHEXWHTXLSSHGZLWKDVXLWDEOHZDWHU
supply system and devices. 
The water system must be reliable to deliver enough water of the required quality (free of 
SROOXWDQWVFROORLGVPXGVLOWÀRDWLQJSDUWLFOHVDQGSODQNWRQFUXVWDFHDQV7KHEHVWLVLIZDWHU
arrives to the hatchery from an elevated water source by gravity.
:DWHUVXSSO\IURPDYHU\H[WHQVLYHO\VWRFNHGQRWPDQXUHGDQGIHUWLOL]HGSRQGRUZDWHU
UHVHUYRLUPD\EHJRRG:DWHUIURPDSURGXFWLRQSRQGFDUULHVULVNVKHQFHLWLVQRWUHFRPPHQGHG
XQOHVVWKHDUULYLQJZDWHULVSURSHUO\¿OWHUHG
,IXQGHUJURXQGZDWHULVXVHGLWKDVWREHNHSWEHIRUHXVHLQDVPDOOHUSRQGRUODUJHUFLVWHUQ
WRPDNHLWOLYHDQGULFKLQR[\JHQ
Control of water temperature is essential only in large carp hatcheries. In smaller ones 
temperature control is not so important. Uncontrolled water temperature does not allow early 
VWDUWRIFDUSSURSDJDWLRQPD[LPXPZHHNHDUOLHUDQGLWPD\DOVRVORZGRZQWKHGHYHORSPHQW
RIHJJVDQGKDWFKHGODUYDHRQFROGHUQLJKWVDQGGD\V+RZHYHUWKHXQGLVSXWDEOHDGYDQWDJHLV
that such hatchery has a lower cost of investment and operation.
7KHGHYLFHVRID¿VKKDWFKHU\DUH
x WDQNVWRNHHSEURRG¿VKGXULQJKRUPRQHWUHDWPHQW
x MDUVIRUWKHLQFXEDWLRQRIHJJV
x MDUVIRUUHDULQJKDWFKHGODUYDHDQG
x WURXJKVRUVPDOOWDQNVWRUHDU¿VKIU\
 ,QGXFHGRYXODWLRQDQGIHUWLOL]DWLRQRIHJJV
,QGXFHGRYXODWLRQFRQVLVWVRIDFRPSOH[VHWRIWDVNV7KHVHDUH
x selection of suitable females and males for propagation and putting them 
LQWRWKHKDWFKHU\
x inducing ovulation with hormone treatment.
x 6WULSSLQJHJJVDQGPLOWDQG
x fertilization and treatment of eggs before incubation.
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BOX 4
&RPSDUDWLYHQRWHVRQLQGXFHGVSDZQLQJDQGRYXODWLRQRIFRPPRQFDUS
There is a well developed technology for induced spawning of carp. It is when females 
and males are stocked into special shallow ponds to produce fry. In order to ensure and 
V\QFKURQLVHVSDZQLQJIHPDOHVDUHWUHDWHGZLWKFDUSSLWXLWDU\$IWHUVWRFNLQJIHPDOHV
and males spawn. Released and fertilized eggs and hatched larvae remain in the pond 
XQWLOWKH\DUHELJHQRXJKDWOHVW±JUWREHKDUYHVWHGDQGVWRFNHGIRUIXUWKHUUHDULQJ
,QGXFHG RYXODWLRQ RI FDUS GHVFULEHG LQ&KDSWHU  LV GRQH XQGHU FRQWUROOHG
hatchery conditions. 
:KHQFRPSDULQJRIWKHWZRPHWKRGV WKHSURGXFHGQXPEHURIRQHVXPPHUROG
¿VK SHU RQH NJ %: RI IHPDOH VKRZV KXJH GLIIHUHQFHV 7KH HI¿FLHQF\ RI LQGXFHG
spawning is only 5 percent while the result of induced ovulation and its subsequent 
RSHUDWLRQVLVDERXWSHUFHQW,IWKHQXPEHURISURGXFHGDGYDQFHGIU\LVFDOFXODWHG
the advantage is even more pronounced. 
6RXUFH$QWDO¿DQG7|OJ
6HOHFWLRQRIEURRG¿VKIRUSURSDJDWLRQ
,WLVDVLPSOHSURFHGXUHZKLFKVKRXOGEHGRQHVZLIWO\DVGHVFULEHGLQ)LJXUH
Those brooders which are checked but not selected should be gently released 
back to the pond. 
Inducing ovulation and fertilization of eggs 
Induced ovulation of common carp is the technique when hormone is administered 
LQWRULSHIHPDOHDQGPDOH¿VKLQRUGHUWRLQGXFHWKH¿QDOPDWXUDWLRQDQGRYXODWLRQ
of eggs in females and release the sperm in males. For this purpose dry carp 
pituitary (hypophysis) glands or different hormone products DUH XVHG %03
principles of induced ovulation are: 
x 'XULQJKRUPRQHWUHDWPHQWPDOHVDQGIHPDOHVDUHNHSWLQWDQNVVHSDUDWHO\
ZKHUHHDFK¿VKVKRXOGUHFHLYHDERXW±OPLQZDWHU
x It is essential to keep females and males undisturbed between hormone 
WUHDWPHQWVDQGRYXODWLRQ2QO\DTXLHWVXUURXQGLQJVDQGDVDIHVXSSO\RI
DWOHDVWo&RSWLPXP±o&ZDUPZDWHUZLWKKLJKR[\JHQFRQWHQW
±PJOZLOOHQVXUHJRRGUHVXOWV&RYHULQJWDQNVZLWKDGHQVHQHWZLOO
SURYLGHVKHOWHUDQGZLOOSUHYHQW¿VKIRUMXPSLQJ
x 0DOHVDUHLQMHFWHGRQO\RQFHZLWKDERXWPJK\SRSK\VLV per kg BW 
VXVSHQGHGLQ¿VKSK\VLRORJLFDOVROXWLRQ. This injection is administered 
when males are transferred to the hatchery.
x )HPDOHVUHFHLYHDERXW±PJK\SRSK\VLVSHUNJ%:LQWZRGRVHV
$ERXWSHUFHQWRIWKHFDOFXODWHGWRWDOGRVHLVJLYHQDVDSUHOLPLQDU\
SUHSDUDWRU\SULPLQJGRVHDWWKHLUWUDQVIHUWRWKHKDWFKHU\
––––––––––––––––––––
10 Producers have their own brands which are traded under different names.
11 Application of synthetic hormones traded by different producers is an alternative way.
12 ,WLVLRGLGHIUHH1D&OVROXWLRQ
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%HIRUH WKH ¿UVW GRVH LV DGPLQLVWHUHG IHPDOHV VKRXOG EH ZHLJKHG DQG
PDUNHGZLWKDWDJLQWKHVHTXHQFHVKRZHGLQ)LJXUH7DJLVXVXDOO\DSLHFH
RIFRORXUHG WUHDG¿[HGRQ WKHGRUVDO¿Q(DFKFRORXU LQGLFDWHVDGLIIHUHQW
ZHLJKWIRUH[DPSOHNJĺEOXHNJĺ\HOORZHWF7KLVZLOOIDFLOLWDWH
H[DFWFDOFXODWLRQVRIWKHGHFLVLYHGRVHV
7KHVHFRQGGHFLVLYHGRVHLVGXH±KRXUVDIWHUWKH¿UVWRQHGXULQJ
ODWHHYHQLQJKRXUVVRWKHRYXODWLRQRFFXUVQH[WPRUQLQJ
),*85(
6HOHFWLRQWUDQVIHUDQGZHLJKLQJRIEURRGHUV
±%HOO\RIEURRGHUVVKRXOGEHFKHFNHGJHQWO\ZLWKKDQGZLWKRXWOLIWLQJWKHPRXWRIWKHZDWHU7KRVHZKLFK
DUHJRRGVKRXOGEHOLIWHGRXWRIWKHZDWHUDQGH[DPLQHGJHQWO\
%URRGHUVVKRXOGEHPRYHGLQDSODVWLFEDJRULQDVXLWDEOHFRQWDLQHUPDGHRIFDQYDVDQGRU¿EUHJODVV
(2.2). 
%RWKHQGRSHQVFRRSQHWKDVDVWULQJZLWKZKLFKLWFDQEHWHPSRUDULO\FORVHGDQG7KLVVFRRSQHWLV
XVHGIRUFDSWXULQJDQGDQGZHLJKLQJEURRGHUVEHIRUHWKHSUHSDUDWRU\GRVHVRIKRUPRQHDUHLQMHFWHG
$IWHULQMHFWLRQPDOHVDUHUHOHDVHG)HPDOHVDUHWDJJHGEHIRUH¿UVWLQMHFWLRQ$IWHULQMHFWLRQ¿VKVKRXOGEH
SODFHGJHQWO\LQWRWKHWDQNE\KDQG
Source:$:R\QDURYLFKDQG(:R\QDURYLFK
x Before the second dose the genital opening of females should be closed 
ZLWKDVXWXUHVHH)LJXUH8VHRI³VKDOORZDQHVWKHWLVDWLRQ´ during 
the closing of genital opening and administration of second dose will 
UHGXFHVWUHVVRI¿VK
––––––––––––––––––––
13 0DQ\SURGXFWVDUH VXLWDEOH IRU WKLVSXUSRVH)RUH[DPSOH WKH VROXWLRQRI06 WULFDLQH
PHWKDQHVXOSKRQDWH DW D GLOXWLRQ RI    JU OLWUH ZDWHU RU FORYH RLO DW WKH
FRQFHQWUDWLRQRIPOOLWUHLVDOVRDSSOLFDEOH
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x 2YXODWLRQFDQEHH[SHFWHGZLWKLQ±KRXUGHJUHHV+o) after the 
VHFRQGLQMHFWLRQVHH)LJXUH
x Stripping of females and males should also be done in anesthetised 
condition.
x Collecting eggs and milt need to be done in absolutely dry condition. 
Weighing of stripped eggs on a letter or kitchen balance will help 
FDOFXODWLQJWKHH[DFWQXPEHURISURGXFHGHJJVDQGKDWFKHGDQGIHHGLQJ
larvae. 
x 0LOWRIWZRPDOHVDERXWDWRWDORIPOVKRXOGEHXVHGIRUIHUWLOL]LQJ
kg of dry eggs.
x :KHQGU\HJJVDQGPLOWDUHSURSHUO\EXWJHQWO\PL[HGHJJVVKRXOGEH
IHUWLOL]HGZLWK WKH VROXWLRQRIJUOLWUH LRGLGH IUHH1D&ODQGJUOLWUH
pure carbamide. 
$IWHU DERXW  PLQXWHV FRQWLQXRXV VWLUULQJ D QHZ VROXWLRQ  JUO 1D&O
DQGJUOFDUEDPLGHVKRXOGEHXVHG:KHQIHUWLOL]HGVZHOOLQJHJJVDUHIXOO\
ZDVKHGZLWKWKLVVHFRQGVROXWLRQHJJVZLOOQRWQHHGFRQWLQXRXVRQO\RFFDVLRQDO
VWLUULQJ:R\QDURYLFKDQG:KHQUHDFKLQJWKH¿QDOVL]HRIVZHOOHG
HJJVDERXWKRXUWKH\VKRXOGEHZDVKHGZLWKWDQQLQVROXWLRQJUORUZLWK
pottery or porcelain clay (kaolin).
Induced ovulation and fertilization of eggs of Chinese major carps should 
EHGRQHLQWKHVDPHZD\DVFRPPRQFDUSZLWKRQO\IHZGLIIHUHQFHV7KHVHDUH
x 3HFWRUDO ¿QV RI PDOHV KDYH D URXJK WRXFK ZKHQ WKH\ DUH UHDG\ IRU
propagation. This helps their selection. 
x Females should be weighed more precisely (with ½ kg preciseness) than 
carp females. 
x Females receive a slightly higher dose of pituitary (about 5 mg/kg 
bodyweight) and their genital opening should not be closed after the 
second dose.
x %URRG¿VKPD\EHNHSWLQFRYHUHGKDSSDVZLWKLQWKHLUWDQNV7KLVZLOO
SUHYHQW¿VKMXPSLQJDQGEHLQJVWUHVVHG
x Solutions are not used during fertilization of eggs. Use of normal hatchery 
water is enough.
x (JJVVKRXOGEHGHSRVLWHGLQWRWKHLQFXEDWLRQMDUVDERXWPLQXWHVDIWHU
fertilization. This is to allow the fragile eggs to swell to full size in the 
jars. 
––––––––––––––––––––
14 ,WLVWKHKRXUO\VXPXSRIWKHZDWHUWHPSHUDWXUHEHWZHHQGHFLVLYHGRVHDQGRYXODWLRQ
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Closing the genial opening of carp. It should 
be done in “N” form with a banded chirurgical 
needle and with soft but strong string (above).
+RUPRQH LQMHFWLRQ VKRXOG EH DGPLQLVWHUHG
LQWR WKH VWRPDFK FDYLW\QHDU WR WKHSHOYLF¿Q
(below). 
Photos FRXUWHV\ RI $QGUDV 3pWHUL DQG =VLJPRQG
Jeney.
),*85(
7DVNVDWWKHVHFRQGKRUPRQHWUHDWPHQWRIFRPPRQFDUS
 ,QFXEDWLRQRIHJJVDQGUHDULQJRIKDWFKHGODUYDH
,QFXEDWLRQRIHJJVLVDVLPSOHSURFHVVZKHQ¿VKHPEU\RVLQWKHIHUWLOL]HGHJJV
GHYHORSLQDFRQWLQXRXVFXUUHQWRIZDWHU)RUFDUSHJJV±OLWUHODUJHVRFDOOHG
=XJHUMDUVDUHXVHGZKLOHWKHLQFXEDWLRQRIHJJVRI&KLQHVHPDMRUFDUSVLVGRQH
LQ ODUJHU ± OLWUH LQFXEDWLRQ GHYLFHV VHH )LJXUHV   DQG $IWHU
KDWFKLQJODUYDHRIFDUSVUHPDLQLQWKHODUYDHUHDULQJGHYLFHVIRUDQDGGLWLRQDO
±GD\VVHH7DEOH$5HODWHG%03SULQFLSOHVDUH
x $ERXW±OLWUHRIVZROOHQFDUSHJJVLVWREHSODFHGLQD±OLWUHODUJH
=XJHUMDU'XULQJWKH¿UVWKRXUVHJJVVKRXOGPRYHYHU\VORZO\7KH\
QHHGDSSUR[LPDWHO\RQO\±OLWUHPLQZDWHUÀRZ/DWHUPRYHPHQW
RIHJJVVKRXOGEHLQFUHDVHG7KLVZLOOQHHGDERXW±OLWUHPLQZDWHU
%\WKHWLPHRIKDWFKLQJWKHZHLJKWRIWKHHJJVZLOOLQFUHDVH7RKDYHWKH
VDPHUROOLQJPRYHPHQWRIHJJVLQWKHLQFXEDWRUWKHZDWHUÀRZVKRXOG
EHDGMXVWHGLQFUHDVHG5LJKWEHIRUHKDWFKLQJHJJVVKRXOGPRYHYHU\
LQWHQVLYHO\7KLV WLPHZDWHUÀRZLQWKH=XJHU MDUVZLOOEHDVPXFKDV
±OLWUHPLQ
x Regular inspection of developing eggs is important. This includes 
FKHFNLQJ DQG DGMXVWLQJ ZDWHU ÀRZ UHPRYLQJ VLSKRQLQJ XQIHUWLOH
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RUGHDGHJJV DQGDSSO\LQJHIIHFWLYH DQGDSSURYHG IXQJLFLGH LI IXQJDO
disease occurs.
x )RUFDUSHPEU\RLWWDNHV±GD\GHJUHH'o) to fully develop and 
hatch.
x +DWFKHGODUYDHVKRXOGEHWUDQVIHUUHGLQWRODUJHODUYDHUHDULQJMDUV±
OLWUHLQDGHQVLW\RIDERXW±ODUYDHOLWUH
x /DUYDHJXOS DQG¿OO WKHLU VZLPPLQJEODGGHUVZLWK DLU DQG VWDUW DFWLYH
KRUL]RQWDOVZLPPLQJDWWKHVDPHWLPH,WLVDOVRZKHQODUYDHVWDUWH[WHUQDO
feeding even if their yolk sacks are not fully consumed. At this stage of 
GHYHORSPHQW IHHGLQJ ODUYDHZLWK WKH \RON RI KDUGERLOHG HJJV VKRXOG
VWDUWLQWKHUHDULQJMDUV7RFUHDWHWKHGHVLUHG¿QHVXVSHQVLRQERLOHGHJJ
VKRXOGEHZDVKHGLQWR WKH MDU WKURXJKDYHU\¿QHVLHYHDERXW±
PLFURQPHVKVL]H7KRXJKWKLVW\SHRIIHHGLVQRWDSURSHURQHLWWHDFKHV
larvae to feed independently. After the digestive tracks of larvae remain 
yellow they are to be transferred into nursery ponds. 
x Removal of larvae from the hatchery jars should be done through a 
VLSKRQVKRZQLQ)LJXUH
Silver carpCommon carp
),*85(
6XPRIKHDWQHFHVVDU\IRURYXODWLRQRIFRPPRQFDUSDQG&KLQHVHPDMRUFDUSV
––––––––––––––––––––
15 It is the summed up value of the daily average water temperature. 
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Silver carpCommon carp
),*85(
6XPRIKHDWQHFHVVDU\IRURYXODWLRQRIFRPPRQFDUSDQG&KLQHVHPDMRUFDUSV
In case of Chinese major carps procedure of incubation of eggs and rearing of 
hatched larvae is the same. The only difference is that the fertilized eggs should be 
SODFHGGLUHFWO\LQWRWKHRUOLWUHODUJHMDUV7KHUHWKH\UHPDLQXQWLOWKH\
DUHVWRFNHGLQWRQXUVHU\SRQGV+DWFKHU\RSHUDWLRQVUHODWHG¿JXUHVRI&KLQHVH
FDUSVDUHVXPPDULVHGLQ7DEOH$
Photos FRXUWHV\RI$QGUDV3pWHULDQG=VLJPRQG-HQH\
),*85(
=XJHUMDUVXVHGIRULQFXEDWLRQRIHJJVRIFRPPRQFDUS
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),*85(
-DUVXVHGIRULQFXEDWLRQRIHJJVRI&KLQHVHPDMRUFDUSVDQGUHDULQJ
KDWFKHGODUYDHRIDOOFDUSV
%RWKDQGOLWUHODUJHMDUVDUHHTXDOO\VXLWDEOHIRULQFXEDWLRQRIHJJVDQGUHDULQJRIKDWFKHG
ODUYDHVHH)LJXUH6KDSHVRIWKHMDUVHQVXUHSURSHUFLUFXODWLRQRIZDWHU6LHYHRIWKHVHMDUV
is removable in order to clean and dry them properly. 
PhotosFRXUWHV\RI$QGUDV3pWHULDQG$QGUDV:R\QDURYLFK
),*85(
7HFKQLTXHDQGHTXLSPHQWRIUHPRYLQJ¿VKODUYDHIURPKDWFKHU\MDUV
The length of the stiff pipe of the siphon 
should be as long as the depth of the larvae 
UHDULQJMDU)RUWKLVUHDVRQHDFKW\SHRIMDU
should have a matching siphon.
7KHEXFNHWLQWRWKHODUYDHDUHVLSKRQHG
VKRXOGKDYHVLHYHVPHVKVL]HDERXW±
microns) on its upper part through which 
ZDWHU ZLOO RYHUÀRZV 7R UHGXFH SUHVVXUH RQ
these sieves this bucket should be placed into 
DZLGHURQH7KLVHQVXUHVWKDW¿VKODUYDH
remain concentrated in the bucket. 
A removable sieve in a bucket also serves the 
purpose.
Source$:R\QDURYLFKDQG(:R\QDURYLFK
0DNLQJWKHQHFHVVDU\QRWHVDQGFDOFXODWLRQVRIKDWFKHU\RSHUDWLRQVLVQRWRQO\
useful but is also an integral part of calculation results. Form presented in Figure 
 VKRZVZKLFKGDWD DQG LQIRUPDWLRQ VKRXOGEHQRWHG DQG¿JXUHV FDOFXODWHG
)LJXUHVZKLFKVXSSRUWVXFKFDOFXODWLRQVDUHSUHVHQWHGLQ7DEOH$
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 1XUVHU\RSHUDWLRQV
BOX 5
)UHTXHQWSUREOHPDWUHDULQJDGYDQFHGIU\
Advanced fry should be harvested in time. Fish farmers who wait with the harvest because they 
H[SHFWIXUWKHUJURZWKRYHUORRNWKHIDFWWKDWDGYDQFHGIU\LQDGHQVHO\SRSXODWHGSRQGFDQQRW
JURZRYHU D FHUWDLQ VL]H XQOHVV WKH\ DUH UHGXFHG LQQXPEHU:KLOH IDUPHUVZDLW IRU IXUWKHU
JURZWKWKHFRQGLWLRQRI¿VKGHFOLQHVZKLFKRIWHQUHVXOWVLQORVVHV
7KH REMHFWLYH RI QXUVHU\ RSHUDWLRQV LV WR SURGXFH DERXW PRQWK ROG ± FP
±JUODUJHDGYDQFHGIU\,QQXUVHU\SRQGV]RRSODQNWRQLVWKHPDLQVRXUFH
RIHVVHQWLDOVSURWHLQVLQWKHGLHWRIGHYHORSLQJIU\7KHUHIRUHHVWDEOLVKPHQWRI
DGHQVH]RRSODQNWRQSRSXODWLRQ LV WKHNH\ WR VXFFHVV ,QDGGLWLRQ WR WKH IRRG
IHHGLQJJRRGTXDOLW\ VXSSOHPHQWDU\ IHHGVZLOO UHVXOW LQKLJKVXUYLYDO UDWHDQG
VWURQJ DGYDQFHG IU\ 1XUVHU\ RSHUDWLRQV LQFOXGH SRQG SUHSDUDWLRQV VWRFNLQJ
feeding and harvesting.
),*85(
'LPHQVLRQVRIVWDQGDUG¿EUHJODVVLQFXEDWLRQDQGODUYDHUHDULQJMDUV
+DWFKHU\MDUVRIDQGOLWUHVYROXPH7KHLUUHDULQJFDSDFLWLHVDUHDERXW
DQGIHHGLQJODUYDH7KH\KDYHDERG\DQGDODUJHUHPRYDEOHVLHYH:DWHUHQWHUV
DWWKHERWWRPWKURXJKDEDQGHGSLSHZKLFKVORZVGRZQVSHHGDQGUHGXFHVWKHVWUHQJWKRI
arriving water. (The dimensions are in millimetres.) 
Source:$:R\QDURYLFKDQG(:R\QDURYLFK
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 3RQGSUHSDUDWLRQ
$WSUHSDUDWLRQRIQXUVHU\SRQGVWKHUHDUHVRPHLPSRUWDQW%03SULQFLSOHVWREH
known and observed. These are:
x pond bottom must be kept dry during winters and cleaned and tilled 
EHIRUHXVH
x before immediate use pond bottom and underwater slopes of dykes should 
EHGLVLQIHFWHGZLWKOLPHLQTXDQWLW\VXJJHVWHGLQ7DEOH$
x productivity of water should be increased with manure and fertilizers in 
TXDQWLWLHVUHFRPPHQGHGLQ7DEOH$
x ZDWHURIWKHQXUVHU\SRQGVPXVWEH¿OWHUHGWKURXJKDGHQVHVLHYHZKLFK
KDVDPHVKVL]HRIDWOHDVWPPWKHZD\SUHVHQWHGLQ)LJXUHLQ&KDSWHU
DQG
x QXUVHU\ SRQGV VKRXOG EH¿OOHGZLWKZDWHU WKHQPDQXUHGIHUWLOL]HG WKH
same day as the larvae are hatched. 
,I ³VXGGHQ ¿OOLQJ´ LV GRQH IURP D ZDWHU VRXUFH ZLWK PLQLPXP SODQNWRQ
FUXVWDFHDQV&ODGRFHUDQVDQG&RSHSRGV WKH¿UVWPHPEHUVRI WKH]RRSODQNWRQ
ZLOOEH5RWLIHUVZKLFKDUHDOVRWKH¿UVWIRRGRIFDUSODUYDH'HVLUHGELRPDVVRI
5RWLIHUVLVDERXW±POO+RUYiWK7DPiVDQG7|OJ
,IZDWHULVSRSXODWHGZLWK&\FORSV&RSHSRGVSHUPLWWHGDQGWHVWHGVHOHFWLYH
insecticide VKRXOG EH XVHG LQ D YHU\ ORZ FRQFHQWUDWLRQ ± PJOLWUH
$SSOLFDWLRQ RI VXFK FKHPLFDO VKRXOG EH GRQH LPPHGLDWHO\ DIWHU WKH ÀRRGLQJ
manuring and fertilization of the pond.
8VLQJEDQJOHVRIVWUDZ¿[HGWRVWLFNVDURXQGLQWKHSRQGZLOOLQFUHDVHWKH
quantity of zooplankton and will also provide shelter for the developing fry.
 6WRFNLQJDQGIHHGLQJ
6WRFNLQJ GHQVLW\ RI SURSHUO\ SUHSDUHG QXUVLQJ SRQG YDULHV EHWZHHQ  DQG 
PLOOLRQIHHGLQJODUYDHKD%03SULQFLSOHVRIVWRFNLQJRIODUYDHDQGIHHGLQJRI
developing fry are: 
x 8VXDOO\ VPDOOHU TXDQWLWLHV RI ODUYDH DUH WUDQVIHUUHG IURP WKH KDWFKHU\
WR WKHSRQGLQSODVWLFEDJVDVGHPRQVWUDWHGLQ)LJXUH,Q ODUJH¿VK
IDUPVZKHUHVHYHUDOPLOOLRQVRIODUYDHDUHWUDQVIHUUHGDWWKHVDPHWLPH
D¿VKWUDQVSRUWLQJFRQWDLQHUDQGR[\JHQVKRXOGEHXVHGVHH)LJXUH
LQ&KDSWHUDQG7DEOH$)URPVXFKGHYLFHV¿VKODUYDHDUHVLSKRQHG
into the pond.
––––––––––––––––––––
16 Chemicals that contain either organophosporic acid ester or trichlorfon are usually suitable 
IRUWKLVSXUSRVH%HFDXVHURWLIHUVDUHIURPDQRWKHUWD[RQRPLFJURXSWKH\DUHQRWVHQVLWLYHWR
WKHVHLQVHFWLFLGHV+RUYiWK7DPiVDQG&RFKH%HIRUHXVLQJDQHZEUDQGRILQVHFWLFLGH
ODERUDWRU\DQG¿HOGWHVWVVKRXOGSURYHLWVVXLWDELOLW\7KHOLVWRIFKHPLFDOSURGXFWVSHUPLWWHGRU
EDQQHGYDULHVIURPFRXQWU\WRFRXQWU\7KHUHIRUHXVHRIVRPHRWKHUZLVHVXLWDEOHLQVHFWLFLGHV
PD\EHEDQQHGLQRQHFRXQWU\EXWSHUPLWWHGLQDQRWKHURQH:R\QDURYLFK0RWK3RXOVHQDQG
3pWHUL
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x :KHQ VWRFNLQJ VSHFLDO DWWHQWLRQ VKRXOG EH SDLG WR HTXDOL]LQJ WKH
temperature of the transporting water to the pond water.
x /DUYDHVKRXOGEHUHOHDVHGJHQWO\LQHTXDOO\GLVWULEXWHGEDWFKHVDORQJWKH
ZLQGSURWHFWHGVLGHVRIWKHSRQG
x Feeding of good quality feed with suitable consistency and size should 
VWDUWRQWKHGD\RIVWRFNLQJ)HHGVKRXOGFRQWDLQ±SHUFHQWSURWHLQ
6L]HRIIHHGSDUWLFOHVVKRXOGEHLQFUHDVHGJUDGXDOO\IURP±PPDW
WKHVWDUWWRDERXWPPE\WKHHQGRIWKHQXUVHU\SHULRG$ERXW±NJ
RIDUWL¿FLDOIHHGSHUWKRXVDQGODUYDHSHUGD\LQWZRSRUWLRQVLVWKH
EHVWZD\RIIHHGLQJ,IWKHUHLVQRVXLWDEOHVSHFLDOIHHGDVLPSOHPL[WXUH
SUHVHQWHGLQ7DEOH$LVVXLWDEOH2YHUIHHGLQJVKRXOGEHDYRLGHG
x 5HJXODUPRQLWRULQJRIZDWHUTXDOLW\DQGGDLO\IROORZXSRIWKHJURZWK
RIGHYHORSLQJIU\LVHVVHQWLDO7KLVLQFOXGHVFKHFNLQJRISK\VLFDOVWDWH
FRQGLWLRQRIKHDOWKDQGWKHSUHVHQFHRISDUDVLWHVRQDQGLQ¿VKVHHGHWDLOV
in Chapter 7).
),*85(
)RUPWRIROORZXSDQGHYDOXDWHWKHZRUNLQWKHKDWFKHU\
6L]H RI EURRG ¿VK DQG TXDQWLW\ RI UHFHLYHG HJJV VKRXOG EH ZHLJKHG SUHFLRXVO\ ZKLOH UDWH
of fertilization (F.) and proportion of crippled larvae (C.) should be estimated. Without such 
HVWLPDWLRQWKHH[DFWQXPEHURISURGXFHGODUYDHFDQQRWEHFDOFXODWHG
7KLVIRUPIDFLOLWDWHVDFFXUDWHPRQLWRULQJRIZDWHUWHPSHUDWXUHDQGFDOFXODWLRQRIKRXUGHJUHHV
EXWLWLVDOVRJRRGWRIROORZXSWKHPRYHPHQWRIEURRG¿VKDQGWKHGHVWLQDWLRQRIIHHGLQJODUYDH
produced in the hatchery. 
Source:$:R\QDURYLFKDQG(:R\QDURYLFK
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3.3.3 Harvesting
1XUVLQJ SHULRG HQGV DIWHU ± ZHHNV ZKHQ DGYDQFHG IU\ PXVW EH KDUYHVWHG
and transferred to rearing ponds for further rearing. During harvesting there are 
LPSRUWDQW%03SULQFLSOHVWRREVHUYH
+DUYHVWDQGWUDQVSRUWRIQXUVHGIULHVVKRXOGEHGRQHZLWKWKHJUHDWHVWFDUH
7KHUHIRUH XVH RI JRRG TXDOLW\ DQG VXLWDEOH GHYLFHV HTXLSPHQW DQG WRROV DUH
important. 
'XULQJKDUYHVWLQJSRQGVKRXOGEHGUDLQHGSDUWLDOO\DQGZLWKJUHDWFDUH7KLV
LQFOXGHVXVHRI¿QHDERXWPPPHVKVFUHHQVZKLFKVKRXOGEHFRQWLQXRXVO\
LQVSHFWHGDQGFOHDQHG)HHGLQJRI¿VKVKRXOGVWRSRQHGD\EHIRUH¿VKLQJ
%HIRUHWUDQVSRUWDGYDQFHGIU\VKRXOGEHVWRUHGLQDÀRZWURXJKWDQNRUKDSSD
LQDGHQVLW\RIDERXW±SHU±P for a few hours. 
Number of advanced fry is counted in a simple way. Counting of advanced 
IU\LVGRQHLQVPDOOEDWFKHVDERXW±IU\EDWFK7KLVLVDVORZSURFHGXUHVHH
)LJXUH,WLVPXFKTXLFNHUWRFRXQWDGYDQFHGIU\E\YROXPH,QWKLVFDVHDIHZ
samples are taken with a suitable plastic sieve. These samples are counted then 
WKHLUDYHUDJHLVFDOFXODWHG/DWHURQO\WKHQXPEHURIVLHYHVRIIXOODGYDQFHGIU\
should be counted and multiplied with the calculated average.
$GYDQFHGIU\VKRXOGQRWEHWRXFKHGE\KDQG0RYLQJWKHPPXVWEHGRQH
RQO\ZLWKDSODVWLFVLHYHVHH)LJXUH
Transfer and transport of advanced fry should be done either in plastic bags 
RU LQ¿VK WUDQVSRUWDWLRQ WDQNVSUHVHQWHG LQ)LJXUHRI&KDSWHU4XDQWLWLHV
RIDGYDQFHGIU\GXULQJWUDQVSRUWGHSHQGRQWLPHWHPSHUDWXUHDQGVSHFLHVVHH
7DEOHV$$DQG$
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),*85(
6WHSVRIVWRFNLQJFDUSODUYDH
&RQFHQWUDWHGODUYDHDUHSDFNHGLQWRSODVWLFEDJVWKHQWKHEDJVDUH¿OOHGZLWKFRPSUHVVHGDLURU
R[\JHQLIWKHODUYDHDUHWUDQVSRUWHGIRUDORQJHUSHULRGVHH7DEOH$
PhotosFRXUWHV\RI$QGUiV3pWHULDQG=VLJPRQG-HQH\
),*85(
(TXLSPHQWIRUKDQGOLQJDGYDQFHGIU\
Photos FRXUWHV\RI$QGUiV3pWHUL
BOX 6
*RYHUQPHQWVXSSRUWWREURRGVWRFNPDQDJHPHQWKDWFKHU\RSHUDWLRQVDQGQXUVLQJRIIU\
Sustainable production of common carp depends largely on broodstock management and 
production of high quality seed. Government support should focus on developing and funding 
the related activities:
x National Breeding Program.
x Progeny Performance Test of different carp strains. 
x Financial support for applying Quality Seed Production Schemes.
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 *URZRXWRSHUDWLRQV
BOX 7
'XUDWLRQRIJURZRXWRSHUDWLRQVRIFDUSVLQSRQGV
,WLVH[SHFWHGWKDWEHFDXVHRILQFUHDVHGURWDWLRQRISRQGVWKHLUXWLOL]DWLRQZLWKWZR\HDUORQJ
production cycle will be better.
5DUHXVHRIWKLVRSWLRQGHPRQVWUDWHVWKDWLQFUHDVHGURWDWLRQRI¿VKSRQGVGRHVQRWQHFHVVDULO\
FRPSHQVDWHRWKHUGLVDGYDQWDJHV6WLOOWKLVSURGXFWLRQF\FOHPD\EHVHOHFWHGLI
x JURZLQJVHDVRQVDUHORQJHQRXJK±PRQWKVDQG
x VL]HRISURGXFHGWDEOH¿VKIDOOVLQWRORZHUUDQJHVDVJURZLQJ¿VKODUJHUWKDQPD[LPXP
±NJLVQRWH[SHFWHG
7ZRDQGKDOI\HDUORQJSURGXFWLRQF\FOHRIFDUSVDOVRFDOOHGVXPPHU¿VKSURGXFWLRQLVD
much more frequently selected option. This may be practiced if:
x WKHUH LV GHPDQG IRU WDEOH ¿VK GXULQJ VXPPHUV ZKHQ LW LV XVXDOO\PLVVLQJ IURP WKH
PDUNHWDQGRU
x FKURQLFZDWHUVKRUWDJHVGXULQJWKHVHFRQGKDOIRISURGXFWLRQVHDVRQIRUFH¿VKIDUPHUVWR
KDUYHVWWKHLU¿VKVWLOOLQWKHVXPPHU
7KUHH \HDU ORQJ SURGXFWLRQ F\FOH LV WKHPRVW ZLGHO\ SUDFWLFHG RSWLRQ LQ &(( DQG &&$
countries.
 Four year long production cycle is selected when water temperature of ponds remains around 
oC. Therefore growth of carp is relatively slow. 
According to recent trends smaller table size carps are stocked for an additional fourth year 
LQRUGHUWRSURGXFHYHU\ODUJHVSHFLPHQV,IPDUNHWRIVXFKODUJHVL]HRI¿VKKDVQRW\HWIXOO\
GHYHORSHGDOLPLWHGQXPEHURIH[WUDODUJH¿VKFDQEHSURGXFHGZLWKLQDWKUHH\HDUORQJF\FOH
,QWKLVFDVHDFHUWDLQSURSRUWLRQRIVWRFNHGWZRVXPPHUROG¿VKLVODUJHUZKLFKZLOOJURZWRD
ELJJHUVL]HWKDQWKHUHVWRIWKHVWRFNHG¿VK
*URZRXWRSHUDWLRQVDUHWKRVHWKDWDUHLQDFWLRQZKHQDGYDQFHGIU\LVUHDUHGWR
WKHDFWXDOVL]HRIWDEOH¿VK
/HQJWK RI WDEOH ¿VK SURGXFWLRQ YDULHV IURP VSHFLHV WR VSHFLHV DQG LV
GHWHUPLQHGE\WKHDFWXDO¿QDOVL]HRI¿VKGHPDQGHGE\FRQVXPHUV ,QFDVHRI
FDUSVWKLVVL]HPD\YDU\EHWZHHQDQGNJ
8QGHUJHQHUDOFOLPDWLFFRQGLWLRQVRI&((DQG&&$UHJLRQVWKHWLPHSHULRG
LQZKLFKFDUSLVUHDUHGWRWDEOH¿VKPD\YHU\EHWZHHQWZRDQGWKUHH\HDUV$V
FDUSLVUHDUHGLQSRQGVWKHFXOWXUHWHFKQLTXHVKRXOGDOZD\VEHSRO\FXOWXUHZKLFK
HQVXUHVWKHEHVWSRVVLEOHXWLOL]DWLRQRI¿VKSRQGUHVRXUFHV
%RWK GXUDWLRQ DQG VWUXFWXUH RI SRO\FXOWXUH VKRZ KRZ ÀH[LEOH WKH SRQG
SURGXFWLRQF\FOHRIWDEOH¿VKFDUSFDQEH2XWRIWKHFKRLFHVVXPPDULVHGLQ%R[
WKHWKUHH\HDUORQJSURGXFWLRQF\FOHLVZKHQWKHVL]HDQGWKHQXPEHURI¿VK
DUHZHOOSURSRUWLRQHGDQGERWKLQGLYLGXDOJURZWKDQGJURZWKRIWKH¿VKVWRFNDUH
RSWLPDO,QRWKHUZRUGVWKHWKUHH\HDUORQJSURGXFWLRQF\FOHLVZKLFKHQVXUHVWKH
XWLOL]DWLRQRISRQGUHVRXUFHVLQWKHEHVWSRVVLEOHZD\LQWKHUHJLRQVRI&((DQG
CCA.
)RUWKHDERYHUHDVRQVWKLVFKDSWHUSUHVHQWVWKH%03VRIWKHWKUHH\HDUORQJ
SURGXFWLRQF\FOHRIFDUS,WVNH\GDWDVXFKDVVWRFNLQJGHQVLWLHVKDUYHVWHGVL]H
DQGJURVV WRWDOZHLJKWRI WKHGLIIHUHQWDJHJURXSVDUHSUHVHQWHG LQ)LJXUH
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$FFRUGLQJO\DGYDQFHG IU\ LV VWRFNHGDQGRQHVXPPHUROG¿VK LVKDUYHVWHG LQ
WKH¿UVW\HDU ,Q WKH VHFRQG\HDURQHVXPPHUROG¿VK UHDUHGGXULQJ WKHHQWLUH
JURZLQJVHDVRQDQG WZRVXPPHUROG¿VK LVKDUYHVWHG7KHDFWXDO WDEOH¿VK LV
produced during the third year.
%HIRUH%03VRIJURZRXWRSHUDWLRQVDUHGLVFXVVHGLWLVLPSRUWDQWWRKLJKOLJKW
that pond culture of carps is based on thousand years of traditions and is one of 
WKHPRVWÀH[LEOHZD\RI¿VKSURGXFWLRQ7KRXJKLWFDQEHSUDFWLFHGRQGLIIHUHQW
OHYHOVRILQWHQVLW\VXFKDVH[WHQVLYHVHPLLQWHQVLYHDQGLQWHQVLYHDOORIWKHPDUH
DPRQJ%037KLVLVEHFDXVHDOOWKUHHRSWLRQVFDQEHWHFKQLFDOO\DQGHFRQRPLFDOO\
ZHOOMXVWL¿HG3RQGFXOWXUHLQJHQHUDO and its three different levels of intensity in 
SDUWLFXODUVHUYHDVD bridge between the ¿VKVWRFNPDQDJHPHQWRIXQIHGQDWXUDO
ZDWHUVDQGZDWHUUHVHUYRLUVDQGWKHVXSHULQWHQVLYHWDQNDQGFDJHFXOWXUHRI¿VK
ZKHUHELRORJLFDOO\IXOO\EDODQFHGIHHGVPXVWEHXVHGVHH)LJXUH
%03 RI JURZRXW RSHUDWLRQV ZLOO IRFXV RQ SRQG SUHSDUDWLRQ VWRFNLQJ
PDQXULQJIHUWLOL]DWLRQIHHGLQJRI¿VKPDQDJHPHQWRISRQGZDWHUDQGSODQQLQJ
and evaluation of production. 
 3RQGSUHSDUDWLRQ
BOX 8
)UHTXHQWPDQDJHPHQWSUREOHPVDWSRQGSUHSDUDWLRQV
3RQGERWWRPLVQRWSURSHUO\GUDLQHGGULHGFOHDQHGDQGUHSDLUHGEHIRUHLQXQGDWLRQ
Filling up of pond is too slow.
Water is not properly screened.
4XDQWLW\RIXVHGPDQXUHIHUWLOL]HUDQGOLPHLVHLWKHUWRROLWWOHRUWRRPXFK
3ULQFLSOHVRI%03VDWSRQGSUHSDUDWLRQDUHWKHVDPHUHJDUGOHVVRIRQHVXPPHU
ROGWZRVXPPHUROGRUWDEOH¿VKDUHSURGXFHG7KHVHDUHDVIROORZV
Keeping pond dry
,QWKHFRXUVHRIKDUYHVWLQJSRQGVZDWHULVGUDLQHG,WLVDJHQHUDOUXOHWKDWSRQGV
VKRXOGUHPDLQDVGU\DVSRVVLEOHXQWLOWKHQH[WSURGXFWLRQVHDVRQ)RUWKLVUHDVRQ
continuous drainage of melting snow and rain water is important. In order to 
HQVXUH WKLV LQWHUQDO KDUYHVWLQJ SLWV DQG GUDLQDJH FDQDOV RQ WKH SRQG ERWWRP
should be cleaned and kept clean from mud.
Repair of pond
7KHPRVWDSSURSULDWHWLPHWRUHSDLU¿VKSRQGVZKHQWKH\DUHGU\7KLVLQFOXGHV
UHSDLURIG\NHVSLSHVPRQNVDQGUHPRYDORIH[FHVVPXGIURPSRQGERWWRP
Cleaning and cultivation of pond bottom
5HPRYLQJXQZDQWHGREMHFWVDQGYHJHWDWLRQVXFKDVGU\VHGJHDQGUHHGLVWKH
second step of pond preparation. Cutting for later use and carefully burning the 
41
rest of dry sedge and reed will allow better growth of the new and fresh vegetation 
in shallow waters. Such eradication of dry sedge and reed will stop their regrowth 
in deeper waters. This is especially true if large enough grass carp can graze on 
the freshly growing tender shoots of emerging water plants. Passing of dry pond 
bottom with a disk harrow will ensure healthier life of benthos. 
'U\FXOWLYDWLRQJURZLQJRIOHJXPHVEDUOH\UD\RUVRUJKXPRISRQGVEXLOW
on less fertile soil is a feasibly option to increase their productivity. 
(UDGLFDWLRQRIXQZDQWHG¿VKDQGGLVLQIHFWLRQRISRQGERWWRP
,WPD\KDSSHQWKDWOLYH¿VKUHPDLQLQWKHZDWHUVDFFXPXODWHGLQGHSUHVVLRQVRI
SRQGERWWRP7KHVH¿VKPD\EHSUHGDWRUVRULQYDVLYHDQGKDUPIXOIRUWKHQHZ¿VK
VWRFN&RQVHTXHQWO\WKH\VKRXOGEHUHPRYHG,QWKHFRXUVHRISRQGSUHSDUDWLRQ
SDWFKHVRIZDWHUUHPDLQHGLQWKHGHSUHVVLRQVRISRQGERWWRPVKRXOGEHFKHFNHG
DQG¿VKHGZLWKKDQGQHWV'LVWULEXWLRQRITXLFNOLPHDIWHUQHWWLQJZLOOHQVXUHD
FRPSOHWHHUDGLFDWLRQRIXQZDQWHG¿VKIURPWKHZDWHUSDWFKHV7KLVDFWLRQDOVR
helps to disinfect waters remained in ponds. 
Liming
/DVWVWHSRISRQGSUHSDUDWLRQLVOLPLQJZKLFKLVDOUHDG\SDUWO\GRQHZKHQZDWHU
patches in the depressions of pond bottom are treated with quick lime. The rest of 
the recommended quantities of lime should be distributed evenly over the pond 
ERWWRP7RXVHTXLFNOLPHRUPLONRIOLPHLVWKHEHVWVROXWLRQVHH7DEOH$
Inundation of pond
Ponds used for growing any age group of carps are usually harvested in the 
autumn. This time ponds are completely drained. There are pros and cons 
UHJDUGLQJNHHSLQJSRQGVGU\ IRU WKHZLQWHU2Q WKHRQHKDQG LI SRQGERWWRP
IUHH]HVGXULQJZLQWHULWZLOOERRVWSRQGSURGXFWLYLW\2QWKHRWKHUKDQGLQDSRQG
DOUHDG\¿OOHGDQGVWRFNHGLQWKHDXWXPQ¿VKZLOOVWDUWIHHGLQJLPPHGLDWHO\IURP
the very beginning of early spring. This is why the pond left dry for winter has 
WREH¿OOHGDQGVWRFNHGDVHDUO\DVSRVVLEOHVWLOOEHIRUHZDWHUWHPSHUDWXUHUDLVHV
RYHU&
,QUHDOLW\LWLVWKHDFWXDODYDLODELOLW\RIZDWHUWKDWGHWHUPLQHVZKHWKHUD¿VK
SRQGFDQEHOHIWGU\IRUWKHHQWLUHZLQWHURULWKDVWREH¿OOHGZLWKZDWHUDIWHUD
IHZZHHNVRIDXWXPQKDUYHVWVWLOOLQWKHDXWXPQRUHDUO\ZLQWHU
:KHQ ¿OOLQJ SRQGV WKHUH DUH UHFRPPHQGHG LQWHUYDOV RI WLPH ZLWKLQ WKLV
WDVNVKRXOGEHFRPSOHWHGVHH7DEOH$2WKHUZLVHZDWHUFRQGLWLRQVUHPDLQ
favourable for water plants and they will grow parallel with the rising water and 
ZLOORFFXS\WRRPXFKVSDFHLQWKHÀRRGLQJSRQG
Appropriate screening of water during inundation of ponds is the only 
SUHYHQWLRQDJDLQVWWKHHQWHULQJRIXQZDQWHG¿VK,QFDVHRIRQHVXPPHUROG¿VK
SURGXFWLRQWKHPHVKVL]HRIVFUHHQVVKRXOGEHVPDOOHUWKDQZKHQSURGXFLQJHOGHU
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(larger) generations. Orientations about recommended mesh size of screens are 
OLVWHGLQ7DEOH$
6FUHHQLQJRIZDWHU WKDW HQWHUV WKURXJKDSLSH LQWR DSRQG LV HDV\$ZHOO
VL]HGER[ZLWKGXUDEOHVFUHHQVRQLWVERWWRPDQGVLGHVSODFHGXQGHUWKHSLSHZLOO
HQVXUHSURSHUVFUHHQLQJRIHQWHULQJZDWHU6WLOOUHJXODUFKHFNLQJDQGFOHDQLQJRI
WKHVFUHHQLQJER[LVLPSRUWDQWVHH)LJXUH
,IZDWHUHQWHUVD¿VKSRQGWKURXJKDPRQNOLNHVWUXFWXUHVFUHHQLQJLVPRUH
GLI¿FXOW7KLVLVEHFDXVHWKHVXUIDFHWKURXJKZKLFKZDWHUHQWHUVLVPXFKVPDOOHU
XQOHVVLWLVHQODUJHGZLWKDVFUHHQLQJER[SODFHGLQWRWKHZD\RIZDWHUÀRZ:KHQ
XVLQJVXFKVFUHHQPRUHDOHUWDQGUHJXODUFKHFNLQJDQGFOHDQLQJLVQHHGHG
Manuring and fertilization
1H[WVWHSDIWHUÀRRGLQJDSRQGLVPDQXULQJDQGIHUWLOL]LQJZKLFKLVHVVHQWLDOLI
LQFUHDVHGSURGXFWLRQRIQDWXUDO¿VKIRRGLVH[SHFWHG'XULQJSRQGSUHSDUDWLRQD
larger preparatory dose should be evenly distributed over the pond water. Actual 
quantities vary according to the type and quality of manure and fertilizer (see 
7DEOHV$DQG$
3.4.2 Stocking
%2;
)UHTXHQWPDQDJHPHQWSUREOHPVDWVWRFNLQJ
3RO\FXOWXUHRIFDUSVLVQRWDSSURSULDWHO\FRPSRVHG+HQFHQDWXUDO¿VKIRRGJURZLQJFDSDFLW\
of ponds is not fully utilized.
1XPEHURI¿VKLVQRWSURSRUWLRQDOWRSODQQHGDQGDIIRUGDEOHOHYHORISURGXFWLRQLQWHQVLW\
6WRFNLQJ LV D YLWDO SDUW RI JURZRXW RSHUDWLRQV DQG LWV %03V LQFOXGHV ERWK
SODQQLQJDQGH[HFXWLRQ
3URGXFHGVSHFLHVDQGDJHJURXSDVZHOODVLQWHQVLW\RISURGXFWLRQDUHWKRVH
ZKLFKGHWHUPLQHVL]HQXPEHUDQGSURSRUWLRQRIVWRFNHG¿VKVSHFLHV
Intensity of production
%03RIFDUSSURGXFWLRQLQSRQGVLQFOXGHWKUHHFKRLFHVRISURGXFWLRQLQWHQVLW\
&RQVHTXHQWO\DQ\SKDVHVRIWDEOHVL]HFDUSSURGXFWLRQFDQEHH[WHQVLYHVHPL
LQWHQVLYHDQGLQWHQVLYHVHH)LJXUH7KHVHGLIIHUHQWOHYHOVRILQWHQVLW\DOORZ
farmers to adjust to the actual market conditions and demands.
3URSRUWLRQRI¿VKVSHFLHV
,Q&((DQG&&(FRXQWULHVWUDGLWLRQDOFDUSFXOWXUHLV±SHUFHQWPRQRFXOWXUH
VHH$SSHQGL[  7KH UHPDLQLQJ ± SHUFHQW FRQVLVW RI RWKHU SHDFHIXO DQG
SUHGDWRU¿VKHVOLVWHGLQ$SSHQGL[7UDGLWLRQDOFDUSFXOWXUHZDVZLGHO\FKDQJHG
WRSRO\FXOWXUHDIWHU&KLQHVHPDMRUFDUSVZHUHLQWURGXFHGGXULQJWKHVDQG
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V 6LQFH WKLV SHULRG %03V RI FDUS LV XQGHUVWRRG DV WKH SRO\FXOWXUH RI
FRPPRQFDUS&KLQHVHPDMRUFDUSVVLOYHUDQGELJKHDGFDUSVDQGJUDVVFDUSDQG
GLIIHUHQWRWKHUSHDFHIXODQGSUHGDWRU¿VKHV&DUSSURGXFHG LQSRO\FXOWXUHZLOO
JXDUDQW\SURSHUXWLOL]DWLRQRIDOOELRWRSHVRI¿VKSRQGKDELWDW
3URSRUWLRQ RI FDUS DQG RWKHU ¿VK VSHFLHV LQ SRO\FXOWXUH LV D ¿JXUHZKLFK
FKDQJHVZLWK WKH LQWHQVLW\RI SURGXFWLRQ DVSUHVHQWHG LQ7DEOH ,Q&((DQG
&&$WKHPRVWIUHTXHQWSUHGDWRUVDUHSLNHSLNHSHUFKDQGFDW¿VKHV
),*85(
1XPEHURIVWRFNHG¿VKDQGUHVXOWVRIWKUHH\HDUORQJFDUSSURGXFWLRQDWGLIIHUHQW
intensities
*URVVUHVXOWVNJKD
,QWHQVLYHDERYH
6HPLLQWHQVLYH
±
([WHQVLYH±
,QWHQVLYHDERYH
6HPLLQWHQVLYH
±
([WHQVLYH±
,QWHQVLYHDERYH
6HPLLQWHQVLYH
±
([WHQVLYH±
1HWUHVXOWVNJKD
,QWHQVLYHDERYH
6HPLLQWHQVLYH
±
([WHQVLYH±
,QWHQVLYHDERYH
6HPLLQWHQVLYH
±
([WHQVLYH±
,QWHQVLYHDERYH
6HPLLQWHQVLYH
±
([WHQVLYH±
VW\HDUSURGXFWLRQRIRQHVXPPHUROG¿VKVL]HRIVWRFNHG¿VKDERXWJUGXUDWLRQ±
ZHHNVDQGVXUYLYDOUDWH±SHUFHQW
QG\HDUSURGXFWLRQRIWZRVXPPHUROG¿VKVL]HRIVWRFNHG¿VKDERXW±JUGXUDWLRQ
±ZHHNVDQGVXUYLYDOUDWH±SHUFHQW
UG\HDUSURGXFWLRQRIWDEOH¿VKVL]HRIVWRFNHG¿VKDERXW±NJGXUDWLRQ±ZHHNV
DQGVXUYLYDOUDWH±SHUFHQW
 
Carp Culture
44 Better Management Practices for Carp Production in Central and Eastern Europe, the Caucasus And Central Asia
6L]HRISURGXFHG¿VK
Growth potential of carp is huge and it can attain the individual weight of about 
±NJ±NJDQG±NJE\WKH¿UVWVHFRQGDQGWKLUG\HDUUHVSHFWLYHO\
6WLOOWKHHFRQRPLFDOO\IHDVLEOHLQGLYLGXDOZHLJKWVRIWKHGLIIHUHQWDJHJURXSV
RIFDUSDUHDERXW±NJ±NJDQG±NJE\WKHHQGRI¿UVW
second and third years; therefore these are the average weights that should be 
DLPHGIRU$QWDO¿DQG7|OJ7DVQiGL
6L]HRIVWRFNHG¿VK
6L]HRIVWRFNHGFDUSVGHSHQGVRQWKHSURGXFHGDJHJURXS2SWLPDOLVZKHQWKH
VL]HVRIVWRFNHG¿VKIRURQHVXPPHUROGWZRVXPPHUROGDQGWDEOH¿VKDUHQRW
VPDOOHUWKDQDERXWJUJUDQGJUUHVSHFWLYHO\
TABLE 4
Recommended proportions of carp in polyculture at different level of intensity
Species
Intensity of production
Extensive Semi-intensive Intensive
Common carp (%) ~ 30 ~ 50 ~ 70
Silver and bighead carp17 (%) ~ 30 30–35 15–20
Grass carp (%) ~ 30 10–15 5–10
Predators (%) ~ 10 ~ 5 ~ 5
Total 100 100 100
6L]HRIVWRFNHG¿VKDOVRGHWHUPLQHVWKHLUFKDQFHRIVXUYLYDO1XPEHUVDQG
UDQJHVSUHVHQWHGLQ)LJXUHDUHWKRVHZLWKZKLFK¿VKIDUPHUVVKRXOGFDOFXODWH
Size of predators should be always smaller than the size of carps. The easiest 
ZD\WRHQVXUH WKLV LV WRVWRFNDRQH\HDU\RXQJHUJHQHUDWLRQRUDW OHDVWPXFK
VPDOOHUVSHFLPHQVRISUHGDWRUVWKDQWKHVWRFNHGFDUSV,QFDVHRIRQHVXPPHU
ROG¿VKSURGXFWLRQDGYDQFHGIU\RISUHGDWRUVVKRXOGEHVWRFNHGHLWKHUODWHUWKDQ
carps or they should be much smaller than carps.
4XDQWLW\RIVWRFNHG¿VK
1XPEHURIVWRFNHG¿VKGHSHQGVRQWKHSURGXFHGDJHJURXSDQGLWVSODQQHGDV
ZHOODVRQWKHLQWHQVLW\RISURGXFWLRQDVLWLVSUHVHQWHGLQ)LJXUH
7KRXJK SURSRUWLRQV RI SUHGDWRUVPD\ YDU\ EHWZHHQ  DQG  SHUFHQW WKH
absolute quantity of them is what counts. In a pond where invasive species are 
DEXQGDQW WKHQXPEHURISUHGDWRUVVKRXOGEHPRUH WKDQ LQDSRQGZKHUH IRRG
¿VKIRUSUHGDWRUVLVVFDUFH$QLQFUHDVLQJO\SRSXODUWHFKQLTXHLVZKHQVPDOO¿VK
HDV\WRSURGXFHFDUSVDUHVWRFNHGSXUSRVHO\DVIRRG¿VKIRUSUHGDWRUV
––––––––––––––––––––
176LOYHUFDUSVKRXOGEHDERXW±SHUFHQWDQGELJKHDGFDUSVKRXOGEHDERXW±SHUFHQWRIWKH
WRWDOQXPEHURI¿OWHULQJ¿VK
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4XDOLW\RIVWRFNHG¿VK
1RWRQO\WKHVL]HEXWDOVRSK\VLFDODQGKHDOWKFRQGLWLRQVDUHLPSRUWDQWTXDOLWLHV
RIVWRFNHG¿VK5HWDUGHGGZDUIVSHFLPHQVRUZRXQGHGDQGVLFN¿VKVKRXOGQRW
EH VWRFNHG 6LFN¿VK VKRXOG EH¿UVW FXUHG LQ D VHSDUDWH SRQG EHIRUH WKH\ DUH
VWRFNHGWRJHWKHUZLWKKHDOWK\¿VK
Execution of stocking
The task of stocking is simple. Fish should pass with the least stresses possible. 
7KHUHIRUH¿VKRIDOODJHJURXSVPXVWEHKDQGOHGZLWKFDUHDQGUHOHDVHGJHQWO\
E\PHDQVRIEDVNHWRUVOLGHUVVHH)LJXUH
%HIRUH¿VKLVVWRFNHGWHPSHUDWXUHRIERWKWUDQVSRUWLQJZDWHUDQGUHFHLYLQJ
ZDWHUPXVWEHFKHFNHGDQGHTXDOL]HG'LIIHUHQFHVKRXOGQRWEHPRUHWKDQ±
oC. A good practice is when the transporting water is gradually changed with the 
water of receiving pond. Time invested in this action will return in better survival 
RIVWRFNHG¿VK
),*85(
6RPHSUDFWLFDOVROXWLRQVIRUUHOHDVLQJOLYH¿VK
PhotosFRXUWHV\RI*\|UJ\+RLWV\7DPiV6]DNiODQG$QGUiV:R\QiURYLFK
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%2;
)UHTXHQWPDQDJHPHQWSUREOHPVDWPDQXULQJIHUWLOL]DWLRQDQGOLPLQJ
0DQXUHDQGIHUWLOL]HUVDUHDSSOLHGEHWZHHQORQJLQWHUYDOVZKHQWKH\DUHXVXDOO\RYHUGRVHG
Poor quality lime is used irregularly.
0DQXUHIHUWLOL]HUVDQGOLPHDUHQRWSURSHUO\GLVWULEXWHG
(IIHFWVRIPDQXULQJIHUWLOL]DWLRQDQGOLPLQJDUHIROORZHGXSLUUHJXODUO\RUQRWDWDOO
 0DQXULQJDQGIHUWLOL]DWLRQ
(DFKSRQGKDVDFHUWDLQFDSDFLW\WRSURGXFH¿VKZLWKRXWDQ\KXPDQLQWHUYHQWLRQ
7KLV GHSHQGV RQ WKH QDWXUDO ¿VK IRRG SURGXFWLRQ FDSDFLW\ RI SRQGV2ULJLQDO
QDWXUDO¿VK IRRGSURGXFWLRQFDSDFLW\RISRQGV LVGHWHUPLQHGE\ WKHTXDOLW\RI
VRLOZKHUHWKH\ZHUHEXLOWDVZHOODVE\WKHHQYLURQPHQWZKHUHZDWHULVUHFHLYHG
IURP3RQGVRQIHUWLOHVRLO¿OOHGZLWKZDWHUDUULYLQJIURPKHDYLO\IHUWLOL]HGODQGV
have a much higher production capacity than ponds located on unfertile lands and 
VXSSOLHGZLWKHPSW\RUOHVVVXLWDEOHZDWHU0DQXULQJDQGIHUWLOL]DWLRQWRJHWKHU
ZLWKOLPLQJDUHWKRVHPDQDJHPHQWSUDFWLFHVWKDWKHOSWRLQFUHDVHDQGPDLQWDLQWKH
QDWXUDO¿VKIRRGSURGXFWLRQLQSRQGV5HODWHG%03VLQFOXGHSODQQLQJH[HFXWLRQ
DQGIROORZXSRIPDQXULQJIHUWLOL]DWLRQDQGOLPLQJ
Planning and executing manuring, fertilization and liming
7KHUHDUHWZRGLVWLQFWSHULRGVRIWLPHZKHQSRQGVVKRXOGEHPDQXUHGIHUWLOL]HG
DQGOLPHG7KH¿UVWRQHGLVFXVVHGLQ&KDSWHULVGXHGXULQJSRQGSUHSDUDWLRQ
while the second period is during the entire production season.
$VSUHVHQWHGLQ7DEOH$SHUFHQWRIWKHWRWDOTXDQWLWLHVRIPDQXUHDQG
fertilizers should be applied in smaller doses during the production season. When 
SODQQLQJDQGH[HFXWLQJWKHIROORZLQJVVKRXOGEHFRQVLGHUHG
x Fresh manure is more suitable than manure prepared for plant production.
x :KHQGHFLGLQJWKHDFWXDOTXDQWLWLHVRIPDQXUHLWV%2'DQGGU\PDWWHU
RUJDQLF PDWHULDO WRWDO QLWURJHQ DQG SKRVSKRUXV FRQWHQW DV ZHOO DV
IUHVKQHVVDUHZKDWFRXQW
x Frequent smaller doses have better effect. Though daily doses would be 
LGHDO IURPDQHFRQRPLFSRLQWRIYLHZZHHNO\RUPLQLPXPELZHHNO\
GRVHVRIPDQXUHDQGIHUWLOL]HUVZLOOHQVXUHH[SHFWHGUHVXOWV
x Application of manure and fertilizers should be done during the mornings 
of sunny days.
x 6LPLODUO\WRPDQXUHDQGIHUWLOL]HUVOLPHVKRXOGDOVREHXVHGERWKDWSRQG
preparation and during the entire production in doses recommended in 
7DEOH$:KHQXVLQJOLPHLWLVLPSRUWDQWWRNQRZDQGFRQVLGHU
x /LPHLQFUHDVHVS+DQGSXIIHUVSRQGZDWHU
x 4XLFNOLPHUHDFWVDJJUHVVLYHO\WKHUHIRUHEXUQVDQGNLOOVSODQNWRQZKHUH
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LWPDNHVFRQWDFWZLWKZDWHU)RUWKLVUHDVRQLWLVEHWWHUWRXVHPLONRIOLPH
during growing season.
x 0RQWKO\ GRVHV RI OLPH VKRXOG EH GLVWULEXWHG LQ VWULSV RYHU WKH ZDWHU
surface during sunny mornings.
x $ERXW±GD\V LQWHUYDOEHWZHHQDSSOLFDWLRQRIPDQXUHIHUWLOL]HUDQG
lime will increase the effects of both.
5ROHRI¿VKPDQXUHLVDOVRVLJQL¿FDQWDQGVKRXOGEHLQFUHDVLQJO\FRQVLGHUHG
DVSURGXFWLRQLQWHQVL¿HV7KLVLVEHFDXVHWKHQXPEHURI¿VKLQJHQHUDODQGWKH
QXPEHU RI IHG JUDVV FDUS DQG FDUS LQ SDUWLFXODU UHOHDVH PRUH IDHFHV 7KHVH
VLPLODUO\ WR WKH PDQXUH RI WHUUHVWULDO DQLPDOV ZLOO LQFUHDVH QDWXUDO ¿VK IRRG
SURGXFWLRQLQSRQGV7KHUHIRUHUHFRPPHQGHGTXDQWLWLHVRIPDQXUHDQGIHUWLOL]HUV
VKRXOGEHFDXWLRXVO\DSSOLHGDVLQWHQVLW\RI¿VKSURGXFWLRQLQFUHDVHV
One of the simplest ways of recycling plant nutrients trapped in mud is 
dragging a heavy chain over the pond bottom. This will not only recycle essential 
PLQHUDOV DQG FRPSRXQGV EXW LW ZLOO DOVR DHUDWH PXG DQG FUHDWH D KHDOWKLHU
environment for the benthos.
Follow-up of manuring, fertilization and liming
)ROORZXSRIPDQXULQJDQG IHUWLOL]DWLRQ LV DQ LQWHJUDOSDUWRI%03 ,W LVGRQH
through:
x (VWLPDWLRQRIFRORXUDQGWUDQVSDUHQF\RISRQGZDWHU*UHHQLVK living 
ZDWHU ZLWK D WUDQVSDUHQF\ RI DERXW ± FP LV D JRRG LQGLFDWRU RI
healthy water life. 
x 2EVHUYDWLRQRI¿VKVWRFNGXULQJHDUO\PRUQLQJZKHQHVSHFLDOO\DWWKH
VHFRQGKDOIRISURGXFWLRQVHDVRQ¿VKPD\JXOSIRUDLU7KLVLVEHFDXVH
WKH LQFUHDVHG ELRPDVV RI SK\WRSODQNWRQ FRQVXPHV WRR PXFK R[\JHQ
GXULQJQLJKW7KLVFUHDWHVR[\JHQVKRUWDJHE\GDZQ,IR[\JHQVKRUWDJH
DWGDZQUHPDLQVUHJXODUUHGXFWLRQRIWKHELRPDVVRISK\WRSODQNWRQZLWK
OLPHFXSSHURUDFFRUGLQJ WRDQHZ WHFKQRORJ\ZLWKVWUDZ+RUYiWK
EHFRPHVLQHYLWDEOH
x 5HJXODUDWOHDVWZHHNO\FKHFNLQJWKHSURSRUWLRQDQGGHYHORSPHQWVWDJHV
RIURWLIHUV&ODGRFHUDQVDQG&RSHSRGVLQWKH=RRSODQNWRQKHOSVWRMXGJH
the necessity of manuring/fertilization. Copepods are good indicators. As 
soon as they start producing fertilized eggs (winter eggs) frequent small 
doses of manure/fertilizer and lime should be applied.
Secchi disk and plankton net are the simple equipment of checking the effect 
RI PDQXULQJIHUWLOL]DWLRQ DQG OLPLQJ 2XW RI WKHP WKH SODQNWRQ QHW IRU ¿VK
farmers is very important. Figure 22 shows the steps of making it.
––––––––––––––––––––
187KRXJK FRORXU RI ZDWHU LV LPSRUWDQW DORQH WKLV TXDOLW\ GRHV QRW FRXQW RQO\ WRJHWKHU ZLWK
VDPSOLQJSODQNWRQDQGREVHUYLQJRI¿VKGXULQJFULWLFDOSHULRGVRI WKHGD\VXFKDVDIWHUQRRQ
dawn and feeding.
19 Copper sulphate is one of the options or similar compounds of copper if permitted to be used in 
¿VKFXOWXUH
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),*85(
0DNLQJDSODQNWRQQHW
$QDERXWFPORQJVWURQJZLUHVKRXOGEHEHQWLQWRDIUDPHVHHDQG
6LHYHDERXW±PLFURQVKRXOGEHFXWRXWVHH0DWHULDOZKLFKKROGVWKHVLHYHRQWKH
IUDPHVKRXOGDOVREHFXWDQGVHZHGWRWKHVLHYHVHH
:KHQWKHVLHYHLV¿[HGRQWKHIUDPHDWUDQVSDUHQWYLDORUVPDOOJODVVFRQWDLQHUVKRXOGEH¿[HG
RQWKHSODQNWRQQHWVHH
Illustration courtesy of Andras Woynarovich. 
%2;
)UHTXHQWPDQDJHPHQWSUREOHPVDWIHHGLQJ
The most frequent management problems at feeding are:
x 4XDQWLW\DQGTXDOLW\RIDSSOLHGIHHGVDUHGLVSURSRUWLRQDWHWRWKHVL]HDQGQXPEHURIVWRFNHG¿VK
x Feeding is irregular.
x 'XHWRLPSURSHUIHHGLQJFDUSEHFRPHVIDWW\DQGLWVÀHVKLVORRVHDQGVRIW
x 8QKHDOWK\VSRLOHGRUHYHQURWWHQIHHGVFRQWDPLQDWHGZLWKIXQJXVRUFKHPLFDOVDUHDSSOLHG
x Grass carp does not receive green feeds therefore it consumes carp feeds.
x Consumption of feed is not regularly checked and FCR is rarely or not at all calculated. 
3.4.4 Feeding
%03RIIHHGLQJDUHUHODWHGWRW\SHTXDOLW\DQGTXDQWLW\RIIHHGVDVZHOODVWRWKH
techniques how they are distributed.
,QFDUSSRO\FXOWXUHRQO\FDUSDQGJUDVVFDUSDUHIHGGLUHFWO\7KRXJKVLOYHU
DQGELJKHDGFDUSVDUHQRWIHGWKH\¿OWHUVPDOOÀRDWLQJSDUWLFOHVRIFDUSIHHGV
Grass carp is fed with fresh green terrestrial plants. 
Quality and type of feeds
,W LV D EDVLF UXOH WKDW RQO\ JRRGTXDOLW\ IHHGV VKRXOG EH JLYHQ WR FDUS:KHQ
IHHGLQJFDUSWKHW\SHRIXVHGIHHGVVKRXOGEHFKDQJHGDFFRUGLQJWRLQWHQVLW\RI
SURGXFWLRQDVSUHVHQWHGLQ)LJXUHRI&KDSWHU
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,QWKHFRXUVHRIH[WHQVLYHDQGDWWKHEHJLQQLQJRIVHPLLQWHQVLYHSURGXFWLRQ
HQHUJ\ULFK VXSSOHPHQWDU\ IHHGV ZKHDWPDL]H VRUJKXP HWF OLVWHG LQ7DEOH
$VKRXOGEHJLYHQ:KHQWKHVWDQGLQJFURSJURZVELJFDUSVKRXOGEHIHGZLWK
WKHPL[WXUHRISURWHLQDQGHQHUJ\ULFKVXSSOHPHQWDU\IHHGVRUZLWKSHOOHWHGIHHGV
DVSUHVHQWHG LQ7DEOH7KLV WDEOH LV DJRRGH[DPSOHZKHUH VRUJKXPFDQEH
UHSODFHGZLWKRWKHUW\SHRIJUDLQZKHDWPDL]HHWF
Quantity of feeds
Absolute daily quantity of feeds should be proportional to the actual standing 
stock of carp. It is a general rule that each day carp should receive as much 
VXSSOHPHQWDU\IHHGVDVWKH\FDQFRQVXPHZLWKLQDERXW±KRXUV$EXON\IHHG
ZLOO EH FRQVXPHG GXULQJ D ORQJHU SHULRG RI WLPH ± KRXUV ZKLOH D PRUH
FRQFHQWUDWHGIHHGZLOOEH¿QLVKHGIDVWHU±KRXUV
5HODWLYHGDLO\TXDQWLW\RIIHHGVVKRXOGQRWEHPRUHWKDQDERXW±SHUFHQWRI
WKHELRPDVVRIJURZLQJRQHVXPPHUROGDQGDERXWSHUFHQWRIWKHELRPDVVRI
HOGHUDJHJURXSVRIFDUS7KLVZLOOIRUFH¿VKWRVHDUFKIRUQDWXUDOIRRG,QFDVHRI
IDFWRU\PDGHFDUSIHHGVWKHPDQXIDFWXUHUVUHFRPPHQGWKHDSSOLFDEOHTXDQWLWLHV
4XDQWLW\RIIUHVKJUHHQIHHGVIRUJUDVVFDUSVKRXOGEHDVPXFKDVWKH¿VKFDQ
DQGZLOOFRQVXPHZLWKDERXW±KRXUV
7$%/(
6WDQGLQJFURSEDVHGPL[WXUHRIVXSSOHPHQWDU\DQGSHOOHWHGEDODQFHGIHHGRIFDUS
Standing crop (kg/ha) Sorghum (%) Pellets* (%) Total (%)
below 700 100 - 100
700–1 200 75 25 100
1 200–1 500 50 50 100
1 500–1 800 25 75 100
over 1 800 - 100 100
* 25% protein contents.
Source Herpher and Pruginin, 1981.
),*85(
6WRULQJDQGGLVWULEXWLRQRIFDUSIHHGVDQGHTXLSPHQWIRUFKHFNLQJIHHGFRQVXPSWLRQ
Photos FRXUWHV\RI$QGUiV:R\QiURYLFK
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Preparation of feeds
It is evident that feeds for smaller carp should be properly ground and soaked 
EHIRUHWKH\DUHJLYHQ7KRXJKODUJHUFDUSFDQFRQVXPHJUDLQVLQKROHFUDVKLQJ
DQGVRDNLQJZLOOKHOSWKHLUGLJHVWLRQ,QDGGLWLRQWRJULQGLQJDQGVRDNLQJVRPH
RWKHU IHHGV VKRXOGHYHQEHERLOHG VWHDPHGRU URDVWHGEHIRUH¿VKDUH IHG VHH
7DEOH$
Execution of feeding
)LVKVKRXOGEHIHGGDLO\)LUVWLQWKHPRUQLQJWKHIHHGLQJIUDPHVRIJUDVVFDUS
VKRXOGEH¿OOHGZLWKIUHVKJUHHQSODQWV)HHGLQJFDUSLVWKHVHFRQGVWHSZKHQ
IHHGVDUHGHSRVLWHGDW¿[HGSRLQWVRIWKHSRQGPDUNHGZLWKVWLFNVRUVPDOOEXR\V
,I SRVVLEOH WKH GDLO\ SRUWLRQ RI FDUS¶V IHHG VKRXOG EH VSOLW DQG JLYHQ LQ WZR
SRUWLRQV7DVQiGL
BOX 12
FCR of supplementary feeds in carp polyculture
Supplementary feeds with divers energy and protein contents listed in Table A21 have different 
FCR. These absolute values of FCR are gained if the listed feeds are fed as mono diet alone, 
ZLWKRXWQDWXUDOÀVKIRRG
,IVXSSOHPHQWDU\IHHGVDUHIHGLQÀVKSRQGHQYLURQPHQWWKHLU)&5ZLOOEHOHVV7KLVUHGXFHG
value of FCR of supplementary feeds is relative and depends on many factors:
x Climatic and weather conditions.
x 4XDQWLW\DQGTXDOLW\RIQDWXUDOÀVKIRRG
x Daily frequency of feeding.
x 5DWLRRIHQHUJ\DQGSURWHLQULFKVXSSOHPHQWDU\IHHGVJLYHQWRÀVK
x Age of carp and size of their standing stock.
x Combination of different large Cyprinids.
x Biomass of unwanted feed competitors, such as small Cyprinids or other feed and/or natural 
IRRGFRQVXPLQJÀVKVSHFLHV
x Number and type of water birds.
$PRQJXVXDO ÀVK SRQG FRQGLWLRQVPHDVXUHG)&5RI VXSSOHPHQWDU\ IHHGVZLOO DOVR
FKDQJHLQWKHFRXUVHRISURGXFWLRQVHDVRQV$FFRUGLQJO\LWLVPRUHIDYRXUDEOHLQWKHÀUVW
period when natural food is in abundance, and worsening later, as standing stock of carps 
LQFUHDVHVDQGWKHTXDQWLW\RIDFFHVVLEOHQDWXUDOÀVKIRRGGHFOLQHV
Relative values of FCR of grains for the entire season of extensive or semi-intensive 
SURGXFWLRQRIRQHVXPPHUROGWZRVXPPHUROGDQGWDEOHÀVKVKRXOGEHDERXW²²
DQG²:R\QDURYLFK0RWK3RXOVHQ3pWHUL
)ROORZXSRIIHHGLQJ
3K\VLFDOFKHFNLQJRIIHHGFRQVXPSWLRQLVRQHRIWKHODVWVWHSVRIIHHGLQJ¿VK)RU
WKLVSXUSRVHDVSRRQOLNHVLPSOHWRROZLWKDORQJKDQGOHVHUYHVZHOOVHH)LJXUH

5HJXODU VDPSOLQJZHLJKLQJ DQG HVWLPDWLRQ RI DFWXDO WRWDOZHLJKW RI FDUS
stock are essential to determine whether or not the given feeds are well utilized. 
During this process Feed Conversion Rate (FCR) should be monthly calculated. 
This will help to detect and correct feed and feeding related problems.
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$VSHFWVVXPPDUL]HGLQ%R[SUHVHQWVWKHQHFHVVDU\EDFNJURXQGLQIRUPDWLRQ
for calculating FCR of supplementary feeds of carp. 
Percent of the total quantity of supplementary feeds of carp used during the 
HQWLUHVHDVRQZLOOEHDERXWDQGLQ0DUFK$SULO0D\
-XQH -XO\$XJXVW6HSWHPEHU DQG2FWREHU UHVSHFWLYHO\ $QWDO¿7|OJ 
7KHVH¿JXUHVKHOS¿VKIDUPHUVWRSODQIHHGFRQVXPSWLRQ
3.4.5 Water management
$VVRRQDVSRQGVRIRQHVXPPHUROGWZRVXPPHUROGDQGWDEOH¿VKDUH¿OOHG
the only task of farmers is to keep the highest possible water level.
:KHQQHLWKHUHUDGLFDWLRQRISK\WRSODQNWRQEORRPVQRUDHUDWLRQGRQRWKHOS
WKHVXSSO\RIIUHVKZDWHU LQPRUQLQJVRUDERXW±SHUFHQWSDUWLDOFKDQJHRI
SRQGZDWHUPLJKWEHMXVWL¿HG7KLVVLWXDWLRQLVH[SHFWDEOHGXULQJWKHVHFRQGKDOI
RIWKHVHDVRQRIVHPLLQWHQVLYHDQGLQWHQVLYHSURGXFWLRQ
%2;
)UHTXHQWPDQDJHPHQWSUREOHPVZKHQSODQQLQJDQGHYDOXDWLQJJURZRXWRSHUDWLRQV
,QWHQVLW\RISURGXFWLRQLVGLVSURSRUWLRQDOWRDFWXDOSK\VLFDOHFRQRPLFDQGVRFLDOFRQGLWLRQV
x Physical state and water supply of pond do not facilitate the planned intensity of production.
x 3URGXFWLRQUHVXOWVORVVHV3ULFHRI¿VKGRHVQRWFRYHUWKHSULFHRILQSXWV
x /DERXULVLQFDSDEOHDQGRUXQPRWLYDWHGIRUSURSHUZRUN
x 6HFXULW\RI¿VKIDUPDQGJXDUGLQJRISRQGVDUHXQVROYHG
x /DFNRIQRWHG¿JXUHVRIHDUOLHU\HDUV+HQFHWKHUHLVQRUHOLDEOHLQIRUPDWLRQWRZRUNZLWK
and evaluate earlier results. 
 3ODQQLQJDQGHYDOXDWLRQRISURGXFWLRQ
)LJXUHVKRZVWKHEDVLFFRUUHODWLRQEHWZHHQVL]HQXPEHURIVWRFNHG¿VKDQG
LQWHQVLW\RI¿VKSURGXFWLRQ7KHVDPH¿JXUHFDQKHOSLQSODQQLQJSURGXFWLRQ
:KHQSODQQLQJDOOSK\VLFDOHFRQRPLFDQGVRFLDOFRQGLWLRQVVKRXOGEHWDNHQ
FDUHIXOO\LQWRDFFRXQW,QRUGHUWRUHGXFHULVNVDQG¿QDQFLDOORVVHVHODERUDWLRQRI
SK\VLFDODQG¿QDQFLDOSODQVDUHHVVHQWLDO
3ODQQLQJRISURGXFWLRQ
$IWHUWKHDERYHPHQWLRQHGFRQVLGHUDWLRQVVXEVHTXHQWVWHSVVKRXOGEHPDGH:
 'HFLVLRQRQWKHVL]HRISURGXFHG¿VK
JUUDQJHrJU
2. 'HFLVLRQRQWKHVL]HRIVWRFNHG¿VK
JUUDQJHrJU
 Decision on the intensity and gross production 
6HPLLQWHQVLYHNJKD¿VKKD
––––––––––––––––––––
20)LJXUHVLQEUDFNHWVDUHWKHH[DPSOHV
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4. (VWLPDWLRQRIVXUYLYDOUDWH
UDQJHr
5. Decision on the proportion of species 
FDUSVLOYHUELJKHDGFDUSVJUDVVFDUSSUHGDWRUV
6. &DOFXODWLRQRIWKHWRWDOZHLJKWRIKDUYHVWHG¿VKE\VSHFLHV
FDUSNJKDVLOYHUELJKHDGFDUSV±NJKDJUDVVFDUSNJKD
SUHGDWRUV±NJKD
7. &DOFXODWLRQRIWKHQXPEHURIVWRFNHG¿VK
[ ¿VKKD
8. &DOFXODWLRQRIWKHQXPEHURIVWRFNHG¿VKE\VSHFLHV
FDUS¿VKKD VLOYHUELJKHDGFDUSV¿VKKDJUDVVFDUS
¿VKKDSUHGDWRUV¿VKKD
 &DOFXODWLRQRIWKHWRWDOZHLJKWRIVWRFNHG¿VKE\VSHFLHV
FDUS NJKD VLOYHUELJKHDG FDUSV ±NJKD JUDVV FDUS NJKD
SUHGDWRUVNJKD
&DOFXODWLRQRIWRWDOQHWJURZWKRI¿VK
FDUS±NJKDVLOYHUELJKHDGFDUSV±NJKDJUDVVFDUS
NJKDSUHGDWRUV±NJKD
Calculation of used feeds 
FDUS±NJZKHDW22JUDVVFDUS±NJIUHVKJUDVV
$V VRRQ DV WKH DERYH OLVWHG HVWLPDWLRQV DQG FDOFXODWLRQV DUH UHDG\ ¿QDQFLDO
SODQQLQJFDQDOVREHFRPSOHWHGRQWKHEDVLVRIDFWXDOSULFHVRI¿VKDQGLQSXWV
Evaluation of production
(YDOXDWLRQRISURGXFWLRQLQFOXGHVERWKSK\VLFDODQG¿QDQFLDOFDOFXODWLRQV:KHQ
HYDOXDWLQJSURGXFWLRQ¿VK IDUPHUV VKRXOG FKHFN DQG FDOFXODWH DFWXDO VXUYLYDO
JURZWK)&5DQGSUR¿WVDVZHOODVFRPSDUHUHVXOWVDJDLQVWSODQV3UHFRQGLWLRQ
of these calculations is the correctly conducted registers of purchased and used 
PDWHULDOVHTXLSPHQWIHHGVDQGVWRFNLQJPRUWDOLW\DQG¿VKLQJGDWDRI¿VKVHH
)LJXUHVDQG
),*85(
5HJLVWHURISXUFKDVHGDQGXVHGPDWHULDOVDQGHTXLSPHQWV
Date Item Qty.23 kg
Price Pond 
No. 2EVHUYDWLRQPurchased Used
Source:R\QDURYLFK0RWK3RXOVHQ3pWHUL
––––––––––––––––––––
21)GLYLGHGE\WKHYDOXHRIVXUYLYDOUDWHDQGPXOWLSOLHGZLWKWKHQXPEHURI¿VKH[SHFWHGWREH
harvested.  
22)&5DWFDUSLWLVDURXQGDQGDWJUDVVFDUSLWLVDURXQG
234W\ 4XDQWLW\
53
),*85(
Feed register
Date
Pond 1 Pond 2 Pond 3 Pond 4 Pond 5
7\SHRI
Feed Qty.
7\SHRI
Feed Qty.
7\SHRI
Feed Qty.
7\SHRI
Feed Qty.
7\SHRI
Feed Qty.
Source:R\QDURYLFK0RWK3RXOVHQ3pWHUL
),*85(
5HJLVWHURI¿VKPRUWDOLW\
Date Pond No.
Dead Fish 2EVHUYDWLRQ6SHFLHV Qty. kg
Source:R\QDURYLFK0RWK3RXOVHQ3pWHUL
),*85(
Fish stock register
Date Pond No. 6SHFLHV
Stocked Fished
Qty. kg Qty. kg
Source:R\QDURYLFK0RWK3RXOVHQ3pWHUL
),*85(
7DEOHRISODQQLQJDQGHYDOXDWLRQRI¿VKSURGXFWLRQ
6SHFLHV
Stocking
Surv.24 
%
Fishing
Age 
*URXS
6L]H
JU Qty.
Total 
kg
Age 
*URXS
6L]H
JU Qty.
Total 
kg
Total 
Net kg
7RWDO$YHUDJH
Source:R\QDURYLFK0RWK3RXOVHQ3pWHUL
––––––––––––––––––––
246XUY 6XUYLDWHLQSHUFHQWDJH
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4. WATER MANAGEMENT
It is very important to carry out routine checks in the farm and observe the 
DEQRUPDOLWLHV&KDQJHRIZDWHUOHYHOÀRRGLQJVWRUPLQJDQGSROOXWLRQRIZDWHU
source are required to be checked daily. If there is any abnormal change necessary 
actions should be taken in time.
Basic water management principles are to keep the required quantity and 
quality of water in ponds. It is important to act without delay in case the quantitative 
and qualitative parameters of water are outside of the desirable ranges. 
),*85(
6FUHHQLQJZDWHU
:RRGHQIUDPHZLWKDVFUHHQERWWRPSODFHGXQGHUWKHZDWHUSLSHZLOOVWRSXQZDQWHG¿VKIURP
HQWHULQJ¿VKSRQGV6FUHHQIRUDVPDOOHUOHIWDQGIRUDODUJHSRQGULJKW
PhotosFRXUWHV\RI$QGUiV:R\QiURYLFK
 4XDQWLWDWLYHPDQDJHPHQWRIZDWHU
,WLVDJHQHUDOUXOHWKDWD¿VKSRQGVKRXOGDOZD\VEHSURSHUO\¿OOHGZLWKJRRG
TXDOLW\ZDWHUVHH7DEOHLQ&KDSWHU7KLVLQFOXGHVWKHVXSSOHPHQWRIVHHSHG
DQGHYDSRUDWHGSRQGZDWHUZKLFKVKRXOGEHGRQHLQHYHU\±GD\V,QFDVH
of heavy rains and melting snow too much water may accumulate in ponds. If 
VRSRQGVVKRXOGEHSURSHUO\GUDLQHG7KLVLVHVSHFLDOO\OLNHO\LQEDUUDJHSRQGV
EHFDXVHWKH\FROOHFWUXQRIIZDWHUVIURPWKHVXUURXQGLQJZDWHUVKHG
:KHQLWFRPHVWKHTXDQWLWDWLYHPDQDJHPHQWRISRQGZDWHUERWKZKHQ¿OOLQJ
DQGGUDLQLQJLWLVLPSRUWDQWWRSUHYHQW¿VKIURPHVFDSLQJSRQGV
x 'HSHQGLQJRQWKHVL]HRISURGXFHG¿VKSRQGVVKRXOGEH¿OOHGWKURXJK
VLHYHV LQ FDVH RI QXUVHU\ SRQGV RU WKURXJK VFUHHQV RI GLIIHUHQWPHVK
VL]HVVHH7DEOH$7KLVZLOOSUHYHQWXQZDQWHG¿VKIURPHQWHULQJWKH
SRQGV6FUHHQLQJRIDUULYLQJZDWHUZLOODOVRVWRS¿VKHVFDSLQJDJDLQVW
the current.
x $WKDUYHVWSRQGVDUHIXOO\GUDLQHG,QWKLVFDVHWKHVSHHGRIGUDLQLQJLV
LPSRUWDQWVHH7DEOH$,ILWLVWRRIDVW¿VKUHPDLQEDFNZLWKRXWZDWHU
and die.
x ,QWKHFRXUVHRIERWKSDUWLDODQGWRWDOGUDLQDJHRI¿VKSRQGVVFUHHQVRI
appropriate mesh size should be used. This includes their regular cleaning.
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 4XDOLWDWLYHPDQDJHPHQWRIZDWHU
7KH ¿VK SRQG VKRXOG EH NHSW FOHDQ DQG K\JLHQLF GXULQJ SURGXFWLRQ VHDVRQ
Removing rubbish and unconsumed weeds from water surface should be part 
of daily routine. In order to keep the water quality in ponds as required some 
important details should be known and observed. 
 :DWHUTXDOLW\SDUDPHWHUV
%DVLFZDWHUTXDOLW\SDUDPHWHUVLQFOXGHWHPSHUDWXUHS+R[\JHQFDUERQGLR[LGH
QLWURJHQFRPSRXQGVRUJDQLFPDWHULDOVLQRUJDQLFSROOXWDQWVDQGSHVWLFLGHV25. All 
of these should be checked either regularly or when problems occur. 
Temperature 
Temperature of aquatic animals adjusts to the temperature of their environment. 
7KH\DUHOHVVRUHYHQLQWROHUDQWWRUDSLGFKDQJHVDQGÀXFWXDWLRQVRIWHPSHUDWXUH
7KLVPDNHVZDWHUDQLGHDOOLYLQJKDELWDWIRUWKHPEHFDXVHZDWHULVDEDGFRQGXFWRU
of heat. Water bodies can absorb large amounts of heat energy without change in 
their temperature. 
)RUHDFKVSHFLHVWKHUHLVDPLQLPXPDQGPD[LPXPWROHUDQFHOLPLWDVZHOODV
an optimum range of temperature for living and growth. This range of optimum 
WHPSHUDWXUHDOVRNQRZQDVVWDQGDUGHQYLURQPHQWDOWHPSHUDWXUH6(7PD\YDU\
ZLWK VSHFLHVDQGGHYHORSPHQW VWDJHRI¿VK HYHQZLWKLQ WKH VDPHFDWHJRU\RI
temperature tolerance.
:DWHUWHPSHUDWXUHDIIHFWVWKHIHHGLQJSDWWHUQDQGJURZWKRI¿VK)LVKJHQHUDOO\
H[SHULHQFH VWUHVV DQG GLVHDVH EUHDNRXW ZKHQ WHPSHUDWXUH LV FKURQLFDOO\ QHDU
WKHLUPD[LPXPWROHUDQFHRUZKHQLWÀXFWXDWHVVXGGHQO\,WLVWKHUHIRUHLPSRUWDQW
WRDFFOLPDWL]H¿VKJUDGXDOO\ZKHQPRYLQJWKHPIURPRQHORFDWLRQWRDQRWKHU
:DUPZDWHUKROGVOHVVGLVVROYHGR[\JHQWKDQFRROZDWHU,QJHQHUDOHYHU\
&LQFUHDVHLQWHPSHUDWXUHGRXEOHVWKHUDWHRIPHWDEROLVPFKHPLFDOUHDFWLRQ
DQGR[\JHQFRQVXPSWLRQRI¿VK
Dissolved oxygen
'LVVROYHGR[\JHQ'2LVE\IDUWKHPRVWLPSRUWDQWSDUDPHWHULQDTXDFXOWXUH
$PRXQW RI GLVVROYHG R[\JHQ LQ ZDWHU LQFUHDVHV DV WHPSHUDWXUH UHGXFHV DQG
GHFUHDVHV ZKHQ DOWLWXGH LQFUHDVHV (LWKHU GLUHFWO\ RU LQGLUHFWO\ ORZ GLVVROYHG
R[\JHQOHYHOVDUHUHVSRQVLEOHIRUPRUH¿VKNLOOVWKDQDOORWKHUSUREOHPVWRJHWKHU
2[\JHQFRQVXPSWLRQ LVGLUHFWO\ OLQNHG WR VL]H IHHGLQJ UDWHDFWLYLW\ OHYHODQG
WHPSHUDWXUH/DUJH¿VKFRQVXPHUHODWLYHO\OHVVR[\JHQWKDQVPDOOHU¿VKEHFDXVH
of their higher metabolic rates.
'LVVROYHGR[\JHQLVLPSRUWDQWQRWRQO\IRU¿VKEXWDOVRIRUSK\WRSODQNWRQ
––––––––––––––––––––
253UHVHQFHRISHVWLFLGHVLQSRQGZDWHUWKRVHNQRZQWREHXVHGLQWKHZDWHUVKHGVKRXOGDOVREH
tested periodically at different rainfall levels to determine their concentrations.
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ZKLFKSURGXFHVLWGXULQJGD\WLPHDQGFRQVXPHVLWGXULQJQLJKWVZKHQWKHUHLV
no light. 
'LVVROYHG R[\JHQ RIWHQ EHFRPHV OLPLWLQJ GXULQJ QLJKWV EHFDXVH RI WKH
FRPELQHGUHVSLUDWLRQRI¿VKSK\WRSODQNWRQDQGPXGGZHOOLQJRUJDQLVPV7KLV
is especially true during late summers when the level of phytoplankton biomass 
LVKLJK7KHUHIRUHDODWHQLJKW±HDUO\PRUQLQJR[\JHQGH¿FLWPD\GHYHORS,IWKLV
HDUO\PRUQLQJGH¿FLWLVQRWRIIVHWE\DHUDWLRQUHGXFHGGLVVROYHGR[\JHQOHYHOV
PD\ NLOO ¿VK:LWK HDUO\PRUQLQJ LGHQWL¿FDWLRQ RI WKRVH SRQGVZKLFK UHTXLUH
DHUDWLRQ DW GDZQ ¿VK FDQ EH NHSW DOLYH$HUDWLRQ LV LQLWLDWHG ZKHQ GLVVROYHG
R[\JHQFRQFHQWUDWLRQVIDOOWRDOHYHOFRQVLGHUHGFULWLFDO7KLVLVXVXDOO\DURXQG
± PJOLWUH 8QGHU FXUUHQW SURGXFWLRQ SUDFWLFHV QHDUO\ HYHU\ ¿VK SRQG KDV
GLVVROYHGR[\JHQFRQFHQWUDWLRQV OHVV WKDQPJOLWUHDWGDZQGXULQJPLGDQG
ODWHVXPPHU'XUDWLRQ RI VXFK ORZ GLVVROYHG R[\JHQ FRQFHQWUDWLRQV DW QLJKWV
XVXDOO\UDQJHVIURPWRKRXUVGD\$HUDWLRQVKRXOGVWRSZKHQPHDVXUHPHQWV
LQGLFDWHWKDWGLVVROYHGR[\JHQFRQFHQWUDWLRQVDUHLQFUHDVLQJ
,QLQWHQVLYH¿VKSRQGVDHUDWRUVDERXW±N:KDVKRXOGEHLQVWDOOHGWR
SURYLGH R[\JHQ IRU ¿VK2SHUDWLRQ WLPH RI VXFK DHUDWRUV VKRXOG EH UHJXODWHG
GHSHQGLQJRQWKHUK\WKPRIGDLO\GLVVROYHGR[\JHQFRQWHQWRISRQGZDWHU
Carbon dioxide
+LJKUDWHVRIUHVSLUDWLRQLQSRQGVZLWKDEXQGDQWSODQNWRQDQGKLJKGHQVLWLHVRI
¿VKUHVXOWLQUDSLGORVVRIGLVVROYHGR[\JHQDQGDFFXPXODWLRQRIFDUERQGLR[LGH
GXULQJVXPPHUQLJKWV,Q¿VKSRQGVGLVVROYHGFDUERQGLR[LGHFRQFHQWUDWLRQVRI
WRPJOLWUHDUHFRPPRQRQVXPPHUPRUQLQJVDQGFDUSVDSSHDUWRWROHUDWH
LWZHOO7KH\FDQVXUYLYHLQZDWHUVFRQWDLQLQJDVPXFKDVPJOLWUHGLVVROYHG
FDUERQ GLR[LGH SURYLGHG GLVVROYHG R[\JHQ FRQFHQWUDWLRQ LV DOVR KLJK+LJKHU
FRQFHQWUDWLRQVPD\FDXVHGHDWKEXWFKURQLFSUREOHPVDUHUDUHEHFDXVHGD\WLPH
SKRWRV\QWKHVLVFRQVXPHWKHFDUERQGLR[LGHSURGXFHGGXULQJQLJKWV
pH
7KH S+ RI ZDWHU UHSUHVHQWV WKH K\GUR FKHPLFDO TXDOLW\ RI ZDWHU ,Q JHQHUDO
RSWLPXPS+YDOXHIRUSRQG¿VKFXOWXUHLVEHWZHHQDQG7KHYDOXHEH\RQG
WKLVUDQJHZLOODIIHFW¿VK\LHOGDQGHYHQPD\FDXVHPRUWDOLW\
$FFHSWDEOHUDQJHIRU¿VKFXOWXUHLVXVXDOO\EHWZHHQS+WRS+2QWKH
RQHKDQGZKHQZDWHULVYHU\DONDOLQH!S+DPPRQLXPLQZDWHULVFRQYHUWHG
WRWR[LFDPPRQLDZKLFKNLOO¿VK2QWKHRWKHUKDQGDFLGLFZDWHUS+OHHFKHV
PHWDOVIURPURFNVDQGVHGLPHQWVDQGOHDGVWRUHGXFWLRQDQGKDOW¿VKJURZWK
Alkalinity is the sum of the carbonate and bicarbonate alkalinities. These are 
UHVSRQVLEOH IRUQHXWUDOL]LQJDFLG LQ WKHZDWHUZLWKRXWFKDQJLQJ WKHRYHUDOOS+
level. 
&RUUHFW S+ DONDOLQLW\ DQG KDUGQHVV DUH HVVHQWLDO IRU VXFFHVVIXO SRQG
fertilization. 
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Nitrogen compounds
7$%/(
'DQJHURXVTXDQWLW\RIWRWDODPPRQLDDWGLIIHUHQWS+YDOXHV
S+ 7 8 9  11 12
NH3 + NH4+PJO   5.55   
Source'pYDLDQG'pYDL
$PPRQLD LV WKHPDMRU QLWURJHQRXV ZDVWH SURGXFW H[FUHWHG E\ ¿VK 7KH IDFW
that pond culture is possible at high feeding rates indicates that transformations 
and losses of nitrogen compounds act to reduce ammonia concentration. When 
DPPRQLDEHJLQV WRDFFXPXODWH¿VKUHVSRQGZLWK UHGXFHGDSSHWLWH7KLV OHDGV
WRORZHUUDWHVRIDPPRQLDH[FUHWLRQDQGUHGXFHGDPPRQLDFRQFHQWUDWLRQVLQWKH
ZDWHU+RZHYHU DPPRQLD OHYHOV FDQ EH XVHG WR SUHGLFW WKH RQVHW RI SRVVLEOH
nitrite accumulations.
1LWULWH LV DQ LQWHUPHGLDWH SURGXFW LQ QLWUL¿FDWLRQ ZKLFK LV D FRPPRQ
EDFWHULDPHGLDWHGWUDQVIRUPDWLRQRIDPPRQLDWRQLWUDWHLQVRLOVDQGZDWHU1LWULWH
DFFXPXODWHV WR VLJQL¿FDQW OHYHOV LQSRQGVRQO\ZKHQDPPRQLD FRQFHQWUDWLRQV
DUH UHODWLYHO\KLJKDQGDPPRQLDR[LGDWLRQ WRQLWULWHH[FHHGV WKH UDWHRIQLWULWH
R[LGDWLRQWRQLWUDWH$FFXPXODWLRQRIQLWULWHFDQEHWR[LFWR¿VKHYHQDWUHODWLYHO\
ORZFRQFHQWUDWLRQVVHH7DEOHVDQG
7$%/(
&RQFHQWUDWLRQRIK\GURJHQVXOSKLGHOHWKDOIRU\RXQJFDUS
S+ 5.2 6.1 7.4 8.2
H26PJO    
Source'pYDLDQG'pYDL
Organic materials
,Q FDVH RI DQDHURELF GHFRPSRVLWLRQ RI SURWHLQV RU RIIRGRXU FRPSRXQGV
SURGXFWLRQRIDOJDHDQGEDFWHULD¿VKSRQGZDWHUHQYLURQPHQWGHWHULRUDWHV7KHVH
DUHHLWKHUSRLVRQRXVRUWKH\FKDQJHWKHTXDOLW\RIWKHSURGXFHG¿VK
x +\GURJHQVXOSKLGH +26 LVDE\SURGXFWRI WKHEUHDNGRZQRIRUJDQLFPDWWHUXVXDOO\XQGHUDQDHURELFFRQGLWLRQV3RQGPXGWKDWKDVPRGHUDWH
to high organic concentrations and anaerobic conditions can be a 
VLJQL¿FDQWVRXUFHRIK\GURJHQVXOSKLGHZKLFKLVWR[LFWR¿VKHYHQDWORZ
concentrations (see Table 7).
x ,I VWLQNRI VSRLOHGHJJV LVQRWLFHGZKHQVHGLPHQW LVGLVWXUEHG LW LVDQ
indication of anaerobic conditions and the presence of hydrogen sulphide 
LQWKHPXGRISRQGERWWRP+\GURJHQVXOSKLGHLVXVXDOO\UHOHDVHGEHFDXVH
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of drastic changes of atmospheric pressure. Tilling dry pond bottom and 
raking the bottom mud are effective preventions against production and 
accumulation of hydrogen sulphide.
%2;
2IIÀDYRXURIFDUS
:KHQFDUSDUHIHGDJUDLQEDVHGGLHWDQGDUHUDLVHGLQFOHDQZDWHUVWKH\KDYHDFKDUDFWHULVWLF
PLOGÀDYRXU3RQGUDLVHGFDUSPD\KRZHYHUGHYHORSÀDYRXUVWKDWFDQEHGLVWXUELQJ
0RVWRIRIIÀDYRXUVDUHRUJDQLFFRPSRXQGVSURGXFHGE\DTXDWLFEDFWHULDRUDOJDH7KHVH
microorganisms synthesize and release them into the water from where they are absorbed 
WKURXJKWKHJLOOVVNLQRUJDVWURLQWHVWLQDOWUDFWRI¿VK
0DQDJLQJRIIÀDYRXUVFDQEHGLYLGHGLQWRWZRJHQHUDODSSURDFKHV
x 3XUJLQJWKHFRPSRXQGE\PRYLQJ¿VKWRD³FOHDQ´HQYLURQPHQW
x Using algaecides to kill odorous aquatic bacteria or algae.
0DQ\ IDUPHUV FKRRVH D PRUH SDVVLYH DSSURDFK 7KH\ VLPSO\ ZDLW WR KDUYHVW ¿VK
ZKHQ WKH\DUHRQÀDYRXU7KLVDSSURDFKZRUNV WRVRPHGHJUHHEHFDXVHFRPSRVLWLRQRI
SK\WRSODQNWRQFRQVWDQWO\FKDQJHV:KHQLWFKDQJHVHDUOLHUDEVRUEHGRIIÀDYRXUVZLOOEH
SXUJHGIURPWKHÀHVKDQGÀDYRXURI¿VKZLOOLPSURYH+RZHYHULWLVLPSRVVLEOHWRSUHGLFW
KRZORQJWKHRGRXUSURGXFLQJPLFURRUJDQLVPVZLOOUHPDLQLQSRQGV7KH\PD\GLVDSSHDU
in a week or may persist for months. 
,I VXFKRGRXU DSSHDUV KDUYHVWHG¿VK VKRXOGEHNHSW LQÀRZLQJZDWHU IRU D UHTXLUHG
SHULRGRIWLPHWRHOLPLQDWHWKHRIIÀDYRXUEHIRUHPDUNHWLQJ
x  “Taste of mud” is a frequent complaint about carp grown in old muddy 
ponds where water is constantly reused for years. Quality of such carp 
FDQEHLPSURYHGLI¿VKLVNHSWLQJRRGTXDOLW\UXQQLQJZDWHUXQWLOWKHEDG
taste disappears. 
x 2IIÀDYRXULVDQRWKHUIUHTXHQWSUREOHP0RVWRIIÀDYRXUVLQSRQGUDLVHG
¿VKDUHFDXVHGE\RGRURXVFRPSRXQGVDEVRUEHGE\¿VKIURPWKHZDWHU
VHH%R[
%2;
$OJDHEORRP
3K\WRSODQNWRQ FRQVLVWV RI PLFURVFRSLF DOJDH WKDW ÀRDW LQ RSHQ ZDWHU 7KH\ FDUU\ RXW
SKRWRV\QWKHVLVXVLQJGLVVROYHGFDUERQGLR[LGHDQGUHOHDVHR[\JHQLQWRSRQGZDWHUZKLFKLVWKH
PRVWLPSRUWDQWVRXUFHRIGLVVROYHGR[\JHQLQSRQGV
3K\WRSODQNWRQDOVREUHDNVGRZQZDVWHRI¿VKPHWDEROLVPLQWRKDUPOHVVFRPSRQHQWV
3K\WRSODQNWRQIRUPVWKHEDVHRIWKHIRRGFKDLQVIRU¿VK$OOJUHHQSODQWVQHHGOLJKWSURSHU
temperature and plant nutrients for growth. If conditions are suitable including the presence 
RISODQWQXWULHQWVLQWKHIRUPRIPDQXUHDQGFKHPLFDOIHUWLOL]HUVQLWURJHQDQGSKRVSKRURXV
biomass of phytoplankton increases. 
Blooming algae is disadvantageous. It can be controlled by stopping manuring and 
IHUWLOL]DWLRQRUE\XVLQJFKHPLFDOVVXFKDVOLPHRUGLOXWLQJSRQGZDWHU
8VHRIVWUDZLVDOVRJRRGZKLFKLVDUHFHQWO\HODERUDWHGWHFKQLTXH+RUYiWK
x 2UJDQLFZDWHUSROOXWDQWVLQFOXGHGHWHUJHQWVE\SURGXFWVRIGLVLQIHFWLRQ
FKORURIRUP IRRG SURFHVVLQJ ZDVWHV IDWV DQG JUHDVH LQVHFWLFLGHV DQG
KHUELFLGHVDVZHOODVDKXJHUDQJHRIRUJDQRKDORLGVDQGYDULRXVFKHPLFDO
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compounds found in personal hygiene and cosmetic products. Tree and 
EXVKGHEULVIURPORJJLQJRSHUDWLRQVPD\DOVREHSROOXWDQWWR¿VKSRQGV
x 9RODWLOHRUJDQLFFRPSRXQGVVXFKDVLQGXVWULDOVROYHQWVIURPLPSURSHU
VWRUDJHFKORULQDWHGVROYHQWVZKLFKDUHGHQVHQRQDTXHRXVSKDVHOLTXLGV
PD\VLQNWRWKHERWWRPRIWKHSRQGVLQFHWKH\DUHGHQVHUDQGGRQRWPL[
well with water. 
x 3HWUROHXPK\GURFDUERQVLQFOXGLQJIXHOVJDVROLQHGLHVHOIXHOMHWIXHOV
DQGIXHORLODQGOXEULFDQWVPRWRURLODQGIXHOFRPEXVWLRQE\SURGXFWV
IURP VWRUPZDWHU UXQRII VKRXOG QRW HQWHU WKH ¿VK SRQGV ,Q FDVH RI
SROOXWLRQVXVSHQGHGRUJDQLFPDWHULDOVKRXOGEHFROOHFWHGIURPWKHSRQG
surface.
Inorganic pollutants
3RQGVVKRXOGEHVDIHJXDUGHGDJDLQVWLQRUJDQLFZDWHUSROOXWDQWVVXFKDVDFLGLW\
FDXVHGE\LQGXVWULDOGLVFKDUJHVHVSHFLDOO\VXOSKXUGLR[LGHIURPSRZHUSODQWV
DPPRQLDIURPIRRGSURFHVVLQJZDVWHFKHPLFDOZDVWHDVLQGXVWULDOE\SURGXFWV
fertilizers containing nutrients (nitrates and phosphates) which are found in 
VWRUPZDWHUUXQRIIIURPDJULFXOWXUDOODQGVKHDY\PHWDOVIURPPRWRUYHKLFOHVYLD
XUEDQVWRUPZDWHUUXQRIIDFLGPLQHGUDLQDJHDQGVLOWVHGLPHQWLQUXQRIIIURP
construction and land clearing sites. 
 :DWHUSURGXFWLYLW\
$¿VKSRQGHFRV\VWHP LV DG\QDPLF FRPSOH[RI WKH FRPPXQLWLHVRI EDFWHULD
plants and animals and the nonliving environment. Pond ecosystems get energy 
IURP WKH VXQ$V ZLWK RWKHU HFRV\VWHPV XVXDOO\ SODQWV ]RRSODQNWRQ DOJDH26 
and water weeds27) are the primary producers. The chlorophyll in their body 
DQGOHDYHVFDSWXUHVHQHUJ\IURPWKHVXQWRFRQYHUWFDUERQGLR[LGHDQGZDWHUWR
RUJDQLFFRPSRXQGVDQGR[\JHQ7KLVLVWKHSURFHVVRISKRWRV\QWKHVLV&DUERQ
nitrogen and phosphorus are important nutrients for water plants. Addition of 
these substances will increase primary productivity. Phytoplankton is direct food 
for silver carp. 
=RRSODQNWRQ LQFOXGHVPLFURVFRSLFDQLPDOV WKDW FRQVXPHGHWULWXVEDFWHULD
SK\WRSODQNWRQ RU VPDOOHU ]RRSODQNWRQ 6RPH DUH VLQJOHFHOOHG DQLPDOV WLQ\
FUXVWDFHDQVRUWLQ\LPPDWXUHVWDJHVRISODQNWRQFUXVWDFHDQV$VSK\WRSODQNWRQ
zooplankton also occupies the water column of ponds. Zooplankton is food for 
PDQ\GLIIHUHQW¿VKVSHFLHVLQFOXGLQJFDUSV
––––––––––––––––––––
260LFURVFRSLF DOJDH DWWDFK WR VXEVWUDWHV URFNV DQG VWLFNV DOVR FDUU\ RXW SKRWRV\QWKHVLV DQG
SURGXFHR[\JHQ
277KHVHDUHSODQWVHLWKHUÀRDWLQJRQWKHZDWHUVXUIDFHRUURRWHGDWWKHERWWRP0DQ\RIWKHURRWHG
SODQWVKDYHOHDYHVÀRDWLQJLQWKHZDWHUZKLOHRWKHUVHPHUJHIURPWKHZDWHU6KRUHSODQWVJURZLQ
wet soil at the edge of the pond.
Water Management
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Out of invertebrates insects and their different development forms are the 
most important members of larger consumers. They may be parasitic to or pray 
RQ¿VKEXWWKH\DUHDOVRIHHGIRUPDQ\¿VKVSHFLHV
%2;
3HVWVLQ¿VKSRQGV
Fish production in ponds is commonly affected by pests and predators. They either compete 
ZLWKRUSUHGDWHRQFXOWXUHG¿VK
+HURQVNLQJ¿VKHUV DQGRWKHUZDWHUELUGVPXVWEHSUHYHQWHG IURP IUHTXHQWLQJ WKHSRQGV
7KH\GHYRXU¿VKDQG¿QJHUOLQJVDQGDUHDOVRFDUULHUVRISDUDVLWHV3RQGVZLWKRXWVKDOORZDUHDV
are less attractive to many water birds.
6QDNHVSUH\RQVPDOO¿VK.HHSLQJEDQNVDQGG\NHVRISRQGVFOHDQZLOOSUHYHQWVQDNHVIURP
harbouring in the ponds.
)URJVHDWIU\DQG¿QJHUOLQJV7DGSROHVDOVRFRPSHWHZLWKWKH¿VKIRUVSDFHDQGR[\JHQ7KHLU
population can be controlled by removing their eggs from the water.
9HUWHEUDWHVDUHDQLPDOVZLWKEDFNERQHV,QDSRQGWKHVHDUHWKH¿VKIURJV
VQDNHVVDODPDQGHUVDQGWXUWOHVDVZHOODVELUGVDQGPDPPDOVZKLFKOLYHLQDQG
QHDUDQGIHHGIURP¿VKSRQGV
Animal waste and dead and decaying plants and animals form detritus on pond 
bottom. Their decomposers are bacteria and other organisms that break down 
GHWULWXV LQWR PDWHULDO WKDW FDQ EH XVHG E\ SULPDU\ SURGXFHUV &RQVHTXHQWO\
decomposers return detritus to the ecosystem. In the process of breaking down 
GHWULWXVGHFRPSRVHUVSURGXFHZDWHUDQGFDUERQGLR[LGH'HFRPSRVHUVDUHDOVR
important food for zooplankton and larger consumers.
'LIIHUHQWZDWHUV KDYH GLIIHUHQW FDSDFLWLHV WR VXVWDLQ ¿VK SRSXODWLRQV7KLV
LV EHFDXVH WKHLU QDWXUDO ¿VK IRRG SURGXFLQJ FDSDFLWLHV GLIIHU IURP HDFK RWKHU
Improving the productivity of water is one of the most characteristic features 
RISURGXFLQJFDUSVLQ¿VKSRQGV3RQGRSHUDWLRQXVXDOO\LQFOXGHVPDQ\UHODWHG
DFWLYLWLHV+HUHRQO\ LPSURYHPHQWRISRQGZDWHUSURGXFWLYLW\ WKHRUJDQLFDQG
inorganic contents control and routine checking are discussed.
,PSURYLQJWKHQDWXUDO¿VKIRRGSURGXFWLRQRISRQGZDWHULVDQLPSRUWDQWWDVN
0DQXULQJDQGIHUWLOL]LQJDUHWKHVRXUFHRIQXWULHQWVZKLFKSURPRWHWKHJURZWK
RIEDFWHULRSODQNWRQDQGSK\WRSODQNWRQRQZKLFK]RRSODQNWRQDQGRWKHUDTXDWLF
DQLPDOVIHHG7KLVLVZK\WKH\LHOGRI¿VKSRQGVFDQEHLQFUHDVHGZLWKSURSHU
nutritional support through manuring and fertilization.
Manures
0DQXUHV UHIHU WR H[FUHPHQWV RI IDUP DQLPDOV :LWK PDQXUHV QRW RQO\ SODQW
nutrients but also carbon is supplied. Quality of the manure of farmed animals 
GLIIHUVIURPHDFKRWKHUVHH7DEOH$
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Fertilizers
)HUWLOL]HUVDUHZLGHO\XVHGLQSRQG¿VKFXOWXUH$FFRUGLQJWRFRPSRVLWLRQFKHPLFDO
IHUWLOL]HUVFDQEHGLYLGHGLQWRWKUHHJURXSVVXFKDVQLWURJHQRXVSKRVSKRULFDQG
SRWDVKIHUWLOL]HUVVHH7DEOH$2XWRIWKHPSRWDVKIHUWLOL]HUVDUHQRWXVHGLQ
pond culture unless they are combined and sold together with other fertilizers. 
$GYDQWDJHVRILQRUJDQLFIHUWLOL]HUVDUHWKDWWKHFRQWHQWVDUHH[DFWWKH\KDYHDIDVW
DQGGLUHFWHIIHFWRQSK\WRSODQNWRQOHVVSROOXWLRQDQGVPDOOTXDQWLWLHVDUHQHHGHG
to be used. These allow convenient operation. Disadvantage of fertilizers is that 
they have a slower effect on bacterioplankton and zooplankton.
Water Management
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5. NUTRITION AND FEED MANAGEMENT
&RPELQHGXVH RI QDWXUDO¿VK IRRG DQG IHHGV LQ SRQGV LV WKH WHFKQLTXHZKLFK
has to observe both environmental and nutritional aspects of carp. It is why the 
subjects of nutrition and feed management are not only important but also special 
points of carp culture in ponds.
 1XWULWLRQDODVSHFWVRIFDUSIHHGLQJ
)HHGV XVHG LQ FDUS SRQG FXOWXUH DUH RQO\ WR FRPSOHPHQW QDWXUDO IRRG7KHVH
IHHGV FDQ EH JUDLQV E\SURGXFWV DQG FRPSRXQGHG IDUPPDGH RU FRPPHUFLDO
feeds. Common characteristics of such supplementary feeds are that none of them 
HQVXUHVDORQHDELRORJLFDOO\FRPSOHWHGLHW IRUFDUS:LWK WKHVH W\SHVRI IHHGV
FRQVXPSWLRQRIQDWXUDO¿VKIRRGLQFHUWDLQSURSRUWLRQVLVVWLOOQHHGHG2WKHUZLVH
¿VKZLOOQRWJURZSURSHUO\7KLV LVEHFDXVHQRWDOOQXWULWLRQDO UHTXLUHPHQWVRI
FDUS DUH FRYHUHGE\ WKHP7KHUH DUH HVVHQWLDO SURWHLQVPLQHUDOV DQGYLWDPLQV
ZKLFKDUHPLVVLQJIURPVXFKIHHGV&RQVHTXHQWO\WKH\PXVWEHVXSSOHPHQWHGE\
QDWXUDO¿VKIRRG
,I DOO QXWULWLRQDO UHTXLUHPHQWV RI FDUS DUH H[FOXVLYHO\ FRYHUHG E\ IHHG
consumption of natural food is not needed. This type of feed should be used if 
carp is produced in tanks and cages. 
),*85(
5ROHRIQDWXUDOIRRGDQGIHHGVDFFRUGLQJWRWKHLQWHQVLW\RIFDUSSURGXFWLRQLQSRQGV
5ROH RI QDWXUDO ¿VK IRRG LQ D SRQG UHGXFHV DV LQWHQVLW\ RI SURGXFWLRQ LQFUHDVHV 3DUDOOHO WR
WKH LQWHQVLW\ RI SURGXFWLRQ LPSRUWDQFH RI IHHGLQJ DOVR LQFUHDVHV $W H[WHQVLYH DQG VHPL
LQWHQVLYHSURGXFWLRQFKHDSHUHQHUJ\ULFKIHHGVDUHXVHGWRVXSSOHPHQWWKHSURWHLQULFKQDWXUDO
food. Together with the intensity of production better and more complete diet is needed in 
ZKLFK SURWHLQ HQHUJ\PLQHUDOV DQG YLWDPLQV DUH LQFUHDVLQJO\ LQFOXGHG DQG EDODQFHG7KHVH
IDFWRU\PDGHIHHGVDUHIXOO\EDODQFHGDQGFRQWDLQHYHU\WKLQJZKLFKLVQHHGHGIRUWKHKHDOWK\
GHYHORSPHQWDQGJURZWKRI¿VK
Illustration courtesy of Andras Woynarovich.
There are a wide range of supplementary feeds used in carp polyculture. They 
DUHOLVWHGLQ7DEOH$:LWKWKHVKLIWWRZDUGVLQWHQVLYH¿VKFXOWXUHWKHXVHRI
EDODQFHGIHHGVEHFRPHVQHFHVVDU\+HQFHRWKHULQJUHGLHQWVRISODQWDQGDQLPDO
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origin should be also incorporated into the diet of carp. To hold these components 
in the feed together it is pelleted. Pelletization also helps water stability of feed 
and reduction of wastage.
,WLVDJRRGSUDFWLFHWKDWPL[WXUHVRIVXSSOHPHQWDU\28 and balanced feeds are 
JLYHQ WRFDUSZKHQ WKHVWUDQGLQJELRPDVV LQFUHDVHV ,Q WKHPL[WXUHHLWKHU WKH
proportions of protein rich supplementary feeds are increased or the different 
JUDLQVZKHDWPDL]HVRUJKXPHWFDUHVXSSOHPHQWHGZLWKEDODQFHGIHHGV7KH
SURSRUWLRQRIEDODQFHGIHHGLQWKHPL[WXUHLQFUHDVHVSDUDOOHOWRWKHVWDQGLQJFURS
of carp (see Table 5).
 1XWULWLRQDOUHTXLUHPHQWVRIFDUS
 &UXGHSURWHLQUHTXLUHPHQW
Proteins play a central role in biological processes. If feed contains less protein 
WKDQWKHUHTXLUHPHQW¿VKZLOOJURZVORZO\<RXQJ¿VKUHTXLUHPXFKPRUHFUXGH
SURWHLQFRQWHQW LQWKHLUGLHW WKDQHOGHUDQGDGXOW¿VK&UXGHSURWHLQFRQWHQWRI
IHHGVKRXOGEHEHWZHHQ±SHUFHQWXQWLOWKHVL]HRI¿VKUHDFKHVDSSUR[LPDWHO\
±JU7KHQDFFRUGLQJWRWKHVL]HRI¿VKSURWHLQFRQWHQWFDQEHUHGXFHGWR
±SHUFHQW7KLVLVEHFDXVHFDUSJUDGXDOO\UHTXLUHVPRUHHQHUJ\WKDQFUXGH
SURWHLQ(QHUJ\LVWREHSURYLGHGE\OLSLGVDQGFDUERK\GUDWHV
 /LSLGUHTXLUHPHQW
7KHHQHUJ\UHTXLUHPHQWRIFDUSFKDQJHVE\DJH8SWRWKHDJHRIRQHVXPPHU
ROGWZRVXPPHUROGDQGLQWKHWKLUG\HDUWKHHQHUJ\UHTXLUHPHQWRIFDUSLV
N-NJN-NJDQGN-NJUHVSHFWLYHO\7DVQiGL
/LSLGVDUHWKHRWKHULPSRUWDQWJURXSRIQXWULHQWVLQFDUSIHHG7KH\SURYLGH
HQHUJ\IRU¿VK<RXQJFDUSUHTXLUHIHZHUOLSLGVEXWOLSLGFRQWHQWRIIHHGVKRXOG
EHLQFUHDVHGJUDGXDOO\ZKLOH¿VKLVJURZLQJ/LSLGVDUHWKHPDLQHQHUJ\VRXUFHV
LQERWKIDUPPDGHDQGFRPPHUFLDOIHHGV
$OWKRXJKOLSLGFRQWHQWRIODUYDHIHHGLVDURXQG±SHUFHQWWKHRLOFRQWHQW
ZLOOEHLQFUHDVHGXQWLO±SHUFHQWDFFRUGLQJWRWKHDFWXDOVL]HRI¿VK
,QUHFHQW\HDUVVFLHQWL¿FVWXGLHVVXJJHVWXVLQJYHJHWDEOHOLSLGVRXUFHVOLNHVXQ
ÀRZHUDQGUDSHVHHGRLOVLQ¿VKIHHGV&DUSFDQGLJHVWDQGXWLOL]HWKLVNLQGRIOLSLG
source well which may reduce costs of feeds. 
 3UHSDUDWLRQRIIDUPPDGHSHOOHWHGFDUSIHHGV
There are many different receipts of carp feeds made out of locally available 
ingredients. If all ingredients are available preparation of pelleted carp feeds can 
––––––––––––––––––––
28,QWKLVFDVHWKHVXSSOHPHQWDU\IHHGVDUHPDLQO\JUDLQVZKHDWFRUQVRUJKXPHWF
297KHLUPD[LPXPSURSRUWLRQLQWKHFDUSGLHWLVSUHVHQWHGLQ7DEOH$
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be economic. Steps of carp feed preparation are not complicated and they can be 
HDVLO\IROORZHGE\¿VKIDUPHUV7KHVHVWHSVDUHVHOHFWLRQRILQJUHGLHQWVJULQGLQJ
PL[LQJFRQGLWLRQLQJSHOOHWLQJFRROLQJDQGGU\LQJ
 6HOHFWLRQRILQJUHGLHQWV
*RRGTXDOLW\¿VKIHHGVDUHSUHSDUHGIURPJRRGTXDOLW\LQJUHGLHQWV/RZTXDOLW\
LQJUHGLHQWVFDXVHSUREOHPVDQGPDNH¿VKVLFN)HHGFRQYHUVLRQUDWH)&5RI
low quality feeds is higher.
Carp is omnivorous. This means they also consume and utilize well food of 
SODQWRULJLQ7KHUHIRUHLQJUHGLHQWVRISODQWRULJLQFDQDOVREHVHOHFWHGIRUFDUS
feeds. There is a certain recommended proportion of the different ingredients in 
WKHIHHGRIFDUSZKLFKLVSUHVHQWHGLQ7DEOH$+RZHYHUWKHNH\LQJUHGLHQWV
DUHVR\EHDQPHDOZKHDWPHDOFRUQFRUQJOXWHQPHDOVHH)LJXUH)HHGFDQ
EH HQULFKHGZLWK SRXOWU\ E\SURGXFWV )LVKPHDO LV DQ HVVHQWLDO FUXGH SURWHLQ
VRXUFHLQFRPPHUFLDO¿VKIHHGVEXWIRUVPDOO¿VKIDUPVLWLVGLI¿FXOWWRSXUFKDVH
it in small amounts. Although soybean and corn gluten meals are plant protein 
VRXUFHVWKH\LQFOXGH±SHUFHQWFUXGHSURWHLQDQGWKLVUDWHLVHQRXJKWRIHHG
FDUSVXFFHVVIXOO\HVSHFLDOO\LQWKHLUHDUO\OLIHF\FOH
7KH GHWHUPLQDWLRQ RI LQJUHGLHQWV LV YHU\ LPSRUWDQW 0RVW RI SODQW RULJLQ
LQJUHGLHQWVFDQEHIRXQGHDVLHUWKDQDQLPDORULJLQLQJUHGLHQWVEHFDXVHWKHODWHU
DUHH[SHQVLYHLPSRUWHGSURGXFWV7KHUHDUHVRPHLQJUHGLHQWVZKLFKPD\UHSODFH
¿VK PHDO VXFK DV SRXOWU\ E\ SURGXFWV PHDWERQH PHDO HWF 6RPH VHOHFWHG
ingredients are presented in Table 8.
),*85(
8VXDOLQJUHGLHQWVRIFDUSIHHGV
Soybean meal Corn gluten meal Wheat meal Fish meal
Photos courtesy of Özgür Altan.
5.3.2 Grinding
(YHU\LQJUHGLHQWKDVDGLIIHUHQWGHQVLW\VL]HDQGSK\VLFDODSSHDUDQFH*ULQGLQJ
process reduces the size and gives them a uniform size. This facilitates easy and 
SURSHUPL[LQJ
6L]HRILQJUHGLHQWVVKRXOGEHUHGXFHGEHORZ±PP+DPPHUPLOOVDUH
LGHDO WR JULQG LQJUHGLHQWV RI FDUS IHHGV0RWRU SRZHU VKRXOG EH FKRVHQ WR EH
DERXW±N:ZKLFKZLOOSURYLGHNJKRXUJULQGLQJFDSDFLW\
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 0L[LQJDQGFRQGLWLRQLQJ
0L[LQJLVWKHWKLUGVWHSRI¿VKIHHGSURGXFWLRQ$EVROXWHDQGUHODWLYHSURSRUWLRQV
RILQJUHGLHQWVVKRXOGEHWKHVDPHLQWKHSHOOHWVRI¿VKIHHGV7KLVLVZK\PL[LQJLV
DOVRYHU\LPSRUWDQW'XUDWLRQRIPL[LQJLVQRWORQJ'HSHQGLQJRQWKHLQJUHGLHQW
±PLQXWHVDUHHQRXJKWRREWDLQDKRPRJHQRXVPL[WXUH
7$%/(
6RPHZLGHO\DYDLODEOHLQJUHGLHQWVRIEDODQFHGFDUSIHHGVDQGWKHLUQXWULWLRQDOYDOXH
Ingredient Moisture Crude SURWHLQ &UXGHIDW Crude ash
Crude 
cellulose
0HWDEROLF
energy
.FDONJ
Corn meal   4 2 2.5 
Wheat meal   2 2 2 
6R\EHDQPHDO  45  6 6 
Corn gluten meal  48  6 5 
Fish meal 8     
3RXOWU\E\SURGXFWV 7     
Oil    2  ±
3HOHWWHGIHHG  ± ± ± ± ±
Source0D]LG0$=DKHU0%HJXP11$OL0=1DKDU)
Conditioning is the last step before shaping and pelleting. This is when 
LQJUHGLHQWVDUHPRLVWHQHGZLWKRLODQGKRWZDWHU$ERXW±ORIKRWZDWHUDQG
ORI¿VKRUVXQÀRZHURLODUHXVHGIRUNJIHHG7KHREWDLQHGPL[WXUHVKRXOG
have a consistency of a pie. 
5.3.4 Pelleting
'XULQJSHOOHWLQJIHHGUHFHLYHVWKHLGHDOVKDSHRIDF\OLQGHU,IIHHGLVZHOOPL[HG
and conditioned each pellet will contain the same quantity and proportion of 
LQJUHGLHQWV'XULQJWKHSURFHVVWKHWHPSHUDWXUHRISHOOHWVLQFUHDVHVWR±&
5.3.5 Cooling and drying
Improperly cooled and dried feed will quickly spoil. This is why this step is so 
important and critical. Feed which leave the pelleting machine is hot and moist 
hence it should cool and dry before packing. Cooling and drying may last for 
DERXW±KRXUV'XULQJWKLVSURFHVVDODUJHVXUIDFHZLOOEHQHHGHGZKHUHSHOOHWV
can be equally distributed in one layer.
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),*85(
)DUPVFDOHIHHGSURFHVVLQJPDFKLQHV
Grinder (hammer mill) 0L[HUDQGSHOOHWL]HU
Photos courtesy of Andras Woynarovich.
5.4 Feed storage
$¿VKIHHGFRQVLVWVRILQJUHGLHQWVDQGHDFKLQJUHGLHQWLQFOXGHVQXWULHQWV7KHVH
QXWULHQWV DUH SURWHLQV OLSLGV DQG FDUERK\GUDWHV (DFK QXWULHQW KDV GLIIHUHQW
FKHPLFDO FRPSOH[LW\ DQG WKH\ DUH VHQVLWLYH WR GLIIHUHQW SK\VLFDO FRQGLWLRQV
7KHLUFKHPLFDOVWUXFWXUHFDQEHDIIHFWHGE\WHPSHUDWXUHPRLVWXUHH[SRVXUHWR
DLU DQG SHVWV7KHUHIRUH SURIHVVLRQDO VWRUDJH RI IHHGV LV LPSRUWDQW RWKHUZLVH
their quality will decay and they will spoil. 
 (IIHFWRIWHPSHUDWXUHDQGVXQOLJKW
)LVKIHHGVVKRXOGEHNHSWLGHDOO\DWURRPWHPSHUDWXUH±&LQDFOHDQDQG
GU\VWRUDJHIDFLOLW\ZKLFKVKRXOGQRWEHH[SRVHGWRGLUHFWVXQOLJKW)HHGVDUH
RIWHQNHSWRQSRQGVLGHLQ¿VKIDUPV1XWULHQWVZKLFKUHFHLYHGGLUHFWVXQOLJKW
and warm up will loose their nutritional value. Sun light and high temperature 
PD\FDXVHWR[LFRORJLFDOSUREOHPVLQWKHIHHG/LSLGVFRQVLVWRIIDWW\DFLGVZKLFK
ZLOO R[LGL]H DW KLJK WHPSHUDWXUH7KLV LQYLWHV HLWKHU GLVHDVHV RU WR[LFLW\%RWK
ZD\VWKHUHLVDJUHDWULVNRIORVLQJ¿VKVWRFNV
 (IIHFWRIPRLVWXUH
0RLVWXUH LVYHU\FULWLFDO IRU¿VKIHHGV7KHUHIRUH IHHGVPXVWEHVWRUHG LQGU\
WLG\DQGZHOORUJDQL]HGSODFHVVHH)LJXUHVDQG,IQRWIHHGZLOOEHFRPH
PRXOG\ZLWKLQDYHU\VKRUWSHULRGRIWLPHVHH)LJXUH0RXOGFDUULHVULVNRI
FRQWDPLQDWLRQDQGGLVHDVHIDFWRUVDQGPD\DOVRFDXVHWR[LFRORJLFDOSUREOHPV
)HHGV FKHPLFDOV PHGLFLQHV DQG VLPLODU PDWHULDOV VKRXOG QHYHU EH VWRUHG
together in the same storage facility.
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 (IIHFWRIURGHQWVDQGELUGV
5RGHQWVDQGELUGVDUHHVSHFLDOO\OLNHO\WRHDW¿VKIHHGV&KHPLFDODQGSK\VLFDO
methods can be the solutions to keep rodents and birds away from feeds. 
&KHPLFDOVROXWLRQLVWRGLVWULEXWHJUDQXOHSRLVRQVLQZHOOVHWER[HVDURXQGWKH
storage. The physical solution is to keep the doors tightly closed and put metal 
screens on the windows and doors.
3K\VLFDO GDPDJH RI IHHG EDJV LV DQRWKHU SUREOHP VHH )LJXUH  &DUHIXO
handling of bags is an essential part of keeping order in the feed store. Damaged 
EDJVVKRXOGEHXVHG¿UVWDQGIHHGVVFDWWHUHGIURPGDPDJHGEDJVVKRXOGEHVZLSHG
and/or cleaned. 
),*85(
%DGH[DPSOHVIRUVWRULQJIHHGV
Untidy and damaged sacks of feeds Sacks eaten by rodents
Photos courtesy of Özgür Altan.
),*85(
&OHDQDQGRUGHUVWRUDJHRIIHHG
Photos courtesy of Özgür Altan
Nutrition and Feed Management
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6. HANDLING OF FISH
%2;
)UHTXHQWSUREOHPVRIKDQGOLQJ¿VK
3UHFRQGLWLRQRISURIHVVLRQDOKDQGOLQJRI¿VKLVKDYLQJDQGXVLQJVXLWDEOHGHYLFHVHTXLSPHQW
instruments and tools. Frequent related problems are:
x 1HWVXVHGIRU¿VKLQJQHHGUHSDLUDQGPDLQWHQDQFH$VWKH\DUHLQDSRRUFRQGLWLRQ¿VKLQJ
ZLWKWKHPLVERWKLQHIIHFWLYHDQGLQVXI¿FLHQW
x 7DQNVDQGDLUR[\JHQGLIIXVHUVXVHGIRUWUDQVSRUWLQJ¿VKDUHSDUWO\RUHQWLUHO\XQVXLWDEOH
x 3RRUO\PDLQWDLQHGWUDFWRUVDQGYHKLFOHVULVNPRYLQJOLYH¿VKLQWLPH
+DQGOLQJ LV DQXQDYRLGDEOHSDUW RI DOO FDUS FXOWXUH WHFKQRORJLHV:RXQGV DQG
VWUHVV FDXVHG E\ KDQGOLQJ LV D SUHGLVSRVLQJ IDFWRU WR GLVHDVHV DQG DV VXFK
handling should be seriously considered in order to reduce its negative effects. 
+DQGOLQJRI¿VKLQFOXGHVWKHLUWUDQVIHUUHOHDVH¿VKLQJVRUWLQJDQGJUDGLQJ
transport and storage.
 7UDQVIHUDQGUHOHDVH
%HWZHHQWHFKQRORJLFDOSKDVHV¿VKDUHUHPRYHGIURPWKHLUHDUOLHUHQYLURQPHQW
WREHUHDUHGRUVWRUHGLQDQRWKHUSRQG:KHQWUDQVIHUULQJ¿VKIURPRQHSODFHWR
DQRWKHULWLVLPSRUWDQWWRDYRLGWKHUPDOVKRFN<RXQJHU¿VKDUHPRUHVHQVLWLYHWR
WKHUPDOVKRFN(YHQoC may cause shock and lead later to fatal consequences. 
7R DYRLG WKHUPDO VKRFN ZDWHU WHPSHUDWXUH LQ WKH FRQWDLQHU LQ ZKLFK ¿VK LV
transferred or transported should be gradually (slowly) adjusted to that one where 
¿VK LV SODFHG VWRFNHG$V VRRQ DV WKH WHPSHUDWXUH LV HTXDOL]HG DQG WKH ¿VK
DGMXVWWKH\FDQEHUHOHDVHG5HOHDVHRI¿VKVKRXOGDOZD\VEHGRQHZLWKFDUHDV
VKRZQLQ)LJXUHVDQG
6.2 Fishing
&DSWXULQJ¿VKZLWKQHW LVRQHRI WKHPRVWFULWLFDORSHUDWLRQV ,W LVSDUWLFXODUO\
SUREOHPDWLFDOLQFDUSSRO\FXOWXUHZKHQGLIIHUHQW¿VKVSHFLHVDQGRIWHQGLIIHUHQW
DJHJURXSVDUHFDSWXUHGDWWKHVDPHWLPH7KHUHIRUH¿VKLQJVKRXOGEHFDUULHGRXW
ZLWKWKHJUHDWHVWFDUHDQGDVIDVWDVSRVVLEOHWRPLQLPLVHWKHSHULRGZKHQ¿VK
ZHOIDUHPD\EHFRPSURPLVHG:LWKJRRGSODQQLQJWUDLQHGDQGGHGLFDWHGVWDII
DQGVXI¿FLHQWUHVRXUFHVPDQSRZHUJRRGTXDOLW\HTXLSPHQWWRROVDQGPDFKLQHV
¿VKLQJFDQEHGRQHTXLFNO\DQGHI¿FLHQWO\
'XULQJKDUYHVWLQJDSURGXFWLRQRU VWRUDJHSRQG¿VKDUHFDSWXUHGZLWKQHWV
which crowd them into a very small space. This is very critical and stressful 
KHQFHVSHFL¿F%03SULQFLSOHVVKRXOGEHREVHUYHGDQGLPSOHPHQWHG7KHVHDUH
x )HHGLQJRI¿VKVKRXOGEHVWRSSHGZHOOEHIRUH¿VKLQJ,IZDWHUWHPSHUDWXUH
LVKLJKHU±o&±GD\VDUHHQRXJKEXWDWORZHUZDWHUWHPSHUDWXUH
±o&±GD\VDUHQHHGHGIRU¿VKWRHPSW\WKHLUGLJHVWLYHWUDFN,I
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¿VKDUHDWWUDFWHGZLWKIHHGWKHJDWKHUHGVWRFNVKRXOGEHHQFLUFOHG¿UVW
then captured in groups with a smaller net.
x Only good quality knotless net with the suitable mesh size should be used 
(see table A22). 
x )LVKFURZGHGLQQHWVKRXOGEHVXSSOLHGFRQWLQXRXVO\ZLWKVXI¿FLHQWIUHVK
R[\JHQULFKZDWHUHLWKHUE\ZDWHUFXUUHQWRUE\DSXPSRIVXEVWDQWLDO
water carrying capacity. 
x Fish from net must be removed immediately and placed into a tank or 
KDSSD 2QFH ¿VK DUH KDUYHVWHG WKH\ VKRXOG EH KHOG LQ FOHDQ UXQQLQJ
ZDWHUZKHUHWKH\FDQÀXVKRXWWKHLUJLOOV
x )LUVW WKHPRVW VHQVLWLYH ¿VK VSHFLHV VKRXOG EH UHPRYHG IURP WKH QHW
$QRWKHUVLPLODUUXOHLVWKDWODUJHU¿VKVKRXOGEHUHPRYHG¿UVWLIPRVWRI
WKHFDSWXUHG¿VKDUHVPDOO+RZHYHULIWKHJUHDWHUSDUWRI¿VKLVODUJHWKH
VPDOOHU¿VKVKRXOGEHUHPRYHG¿UVW
x Fish can be removed manually with a scoop net or by using mechanical 
PHDQVDVGHPRQVWUDWHGLQ)LJXUH
),*85(
5HPRYLQJ¿VKIURPWKHQHW
Fish are being scooped and carried to the containers manually.
Fish are being removed with a crane from 
the net.
Supplying fresh water into crowded net 
reduces stress.
Photos courtesy of Azat Alamanov and Andras Woynarovich.
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6.3 Sorting and grading
+DUYHVWHG¿VKDUHXVXDOO\VRUWHGE\VSHFLHVDQGJUDGHGE\VL]HLPPHGLDWHO\HYHQ
before they are stocked into production or storage ponds. For this purpose sorting 
tables are used. It is important that sorting and grading should be completed as 
TXLFNO\DVSRVVLEOHWRHQVXUHWKHOHDVWSRVVLEOHWLPHIRU¿VKWREHRXWRIZDWHU
0HFKDQLFDO GDPDJH VKRXOG EH PLQLPL]HG ZLWK ZHOO HTXLSSHG VNLOOHG DQG
GHGLFDWHGVWDII5HODWHG%03SULQFLSOHVDUH
x 0RYLQJ¿VK³IURPZDWHUWRZDWHU´ZLOOHOLPLQDWHORVVHV
x 'XULQJ VRUWLQJ¿VK VKRXOG QHYHU EH GURSSHG WKURZQRU SLOHG LQ ODUJH
batches on the sorting table.
x It is important to use good quality well lined sorting table and complete the 
work quickly and carefully. A sorting conveyor belt or grading machine 
LVXVHIXOZKHQKXJHTXDQWLWLHVRI¿VKDUHVRUWHGJUDGHGVHH)LJXUH
 7UDQVSRUW
7UDQVSRUWRIGLIIHUHQWDJHJURXSVRIOLYH¿VKZLWKLQDQGEHWZHHQ¿VKIDUPVVKRXOG
EH GRQH DFFRUGLQJ WR VDPH SULQFLSOHV$V WUDQVSRUW RI OLYH ¿VK LV DOVR D YHU\
stressful procedure it should be carried out with great care and professionally. 
5HODWHG%03SULQFLSOHVDUH
x ,QJHQHUDO\RXQJHU¿VKDUHPRUHVHQVLWLYHWRDQGVWUHVVHGE\WUDQVSRUW
x %HIRUH WUDQVSRUW GLJHVWLYH WUDFN RI ¿VK VKRXOG EH HPSWLHG ,W LV GRQH
E\VWRSSLQJIHHGLQJ'HSHQGLQJRQWKHVL]HRI¿VKWKLVODVWVDERXW±
GD\VDWKLJKHU±o&DQGDERXW±GD\VDWORZHU±oC) water 
WHPSHUDWXUH8QGHUoC it is even slower.
x 8VHRIRSHQ¿VKWDQNVZLWKDHUDWLRQLVVXLWDEOHIRUVKRUWGLVWDQFHZLWKLQ
D ¿VK IDUP ZKLOH XVH RI ZHOO FORVLQJ FRQWDLQHUV ZLWK SURSHU R[\JHQ
diffusion is a must for longer distances.
x ,Q JHQHUDO ¿VK QHHGVPRUH R[\JHQZKHQZDWHU WHPSHUDWXUH LV KLJKHU
0LQLPXPR[\JHQFRQFHQWUDWLRQLQWUDQVSRUWLQJZDWHUVKRXOGEHDWOHDVW
5 mg/l.
x During internal transport use of low concentrations of NaCl in transport 
ZDWHUZLOOPLQLPLVHVWUHVVRI¿VK
x $FWXDO TXDQWLWLHV RI WUDQVSRUWHG ¿VK GHSHQG RQ DJH VSHFLHV ZDWHU
WHPSHUDWXUH DQG GXUDWLRQ RI WUDQVSRUW &RUUHVSRQGLQJ ¿JXUHV DUH
SUHVHQWHGLQ7DEOHV$$$DQG$
x /LYH¿VKVKRXOGQHYHUEHWUDQVSRUWHGZLWKRXWYDOLGKHDOWKFHUWL¿FDWH
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),*85(
6RUWLQJDQGJUDGLQJRI¿VK
6RUWHG¿VKDUHSODFHGLQWRGLIIHUHQWFRQWDLQHUV
to sift them to wintering ponds (above).
Plastic baskets placed into water will ensure 
WKDW¿VKZLOOUHPDLQLQZDWHUDERYH
$WWKHFHQWUHRIDIU\DQG¿QJHUOLQJSURGXFLQJ
farm concrete tanks and shelter facilitate 
proper and easy work for sorting and grading 
¿VKEHORZOHIW 
Photos courtesy of Andras Woynarovich.
6.5 Wintering
'XULQJZLQWHUVOLYH¿VKVKRXOGEHVWRUHGVDIHO\,WFDQEHGRQHLQWKUHHGLIIHUHQW
ZD\V)LUVWRQHLVZKHQ¿VKLVKDUYHVWHGRQO\DWVSULQJ7KHUHIRUH¿VKUHPDLQ
LQWKHSURGXFWLRQSRQGZKHUHWKH\ZLQWHU6HFRQGRSWLRQLVZKHQ¿VKLVDOUHDG\
VWRFNHG LQWR SURGXFWLRQ SRQGV LQ DXWXPQ 7KHVH ¿VK ZLOO DOVR ZLQWHU LQ WKH
SURGXFWLRQ SRQG 7KLUG RSWLRQ LV ZKHQ WKH KDUYHVWHG ¿VK VRUWHGVHOHFWHG E\
species and size (age) are wintered in small ponds in high densities presented in 
7DEOHV$DQG$5HOHYDQWJXLGLQJ%03SULQFLSOHVDUH
x If water is covered by ice its regular cleaning from snow is important. 
Cutting ice holes is another important task to be completed in time.
x %HIRUHXVHZLQWHULQJSRQGVVKRXOGEHGULHGFOHDQHGDQGGLVLQIHFWHGZHOO
with quick lime.
x &RQWLQXRXV VXSSO\RIJRRGTXDOLW\ZDWHU DVZHOO DV FRUUHFW VHWWLQJRI
supply and drainage structures of storage ponds are preconditions of 
ZLQWHULQJ¿VKLQKLJKGHQVLWLHV
x &KHFNLQJR[\JHQFRQWHQWRIZDWHUZKHUH¿VKDUHVWRUHGPXVWEHSDUWRI
the daily routine.
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),*85(
)LVKWUDQVSRUWLQJYHKLFOHVDQGGHYLFHV
7UDFWRUVDQGFRQWDLQHUVXVHGIRUWUDQVSRUWLQJ¿VKZLWKLQIDUPV
/RUULHVHTXLSSHGIRUWUDQVSRUWLQJ¿VKZLWKLQDQGEHWZHHQ¿VKIDUPV
$OORI WKHGHYLFHVDUHFRPPRQO\HTXLSSHGZLWKR[\JHQF\OLQGHUVUHJDUGOHVVRI¿VKWUDQVSRUW
ZLWKLQRUEHWZHHQ¿VKIDUPV
Photos courtesy of Azat Alamanov and Andras Woynarovich.
 :HOIDUH
)LVKHV LQFOXGLQJ FDUS DUH WKH ¿UVW OHYHO LQ WKH HYROXWLRQ ZKHUH WKH FHQWUDO
QHUYRXVV\VWHPLVVRZHOOGHYHORSHGWKDWWKH\FDQIHHOSDLQDQGWKH\FDQVXIIHU
VLPLODUWRPDPPDOV:LWKSURSHUPDQDJHPHQW¿VKIDUPHUVKRXOGSURYLGHJRRG
ZHOIDUHIRUWKHFXOWXUHG¿VK
$OWKRXJKFDUSFXOWXUHHVSHFLDOO\WKHH[WHQVLYHIRUPXVHVPDQ\WHFKQLTXHVWKDW
DUHFORVHO\DQDORJRXVWRZKDWWKHVH¿VKH[SHULHQFHLQWKHZLOG¿VKFXOWXUHV\VWHPV
LQHYLWDEO\LQWURGXFHDQXPEHURIVWUHVVRUVWRWKH¿VK7KHVHLQFOXGHLQDSSURSULDWH
ZDWHUFKHPLVWU\DQGWHPSHUDWXUHKDQGOLQJSK\VLFDOGDPDJHGLVHDVHWUHDWPHQWV
and incomplete nutrition. It is impossible to avoid many of the procedures known 
WRLQGXFHVWUHVVUHVSRQVHVRI¿VKDQGKDYLQJZHOIDUHLQGLFDWLRQV1HWWLQJVRUWLQJ
JUDGLQJDQGWUDQVSRUWDUHLQWHJUDOFRPSRQHQWVRI¿VKIDUPLQJURXWLQHVDQG¿VK
farmers should minimize the stress they cause.
,QJHQHUDOWKHGXUDWLRQRIWKHVWUHVVUHVSRQVHLVSURSRUWLRQDOWRWKHGXUDWLRQRI
WKHVWUHVV7KXVUHGXFLQJWKHWLPHFRXUVHRIWKHHYHQWQHWWLQJVRUWLQJJUDGLQJ
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WUDQVSRUW HWFZLOO HQFRXUDJHPRUH UDSLG UHFRYHU\RI¿VK6SHFL¿F%03VRQ
welfare of carp are:
x &DUSLVDUHODWLYHO\UHVLVWDQW¿VKVSHFLHVDQGFDQWROHUDWHZLGHUDQJHVRI
ZDWHUÀRZ R[\JHQ OHYHO WHPSHUDWXUH UDQJHZDWHU S+ DQG VXVSHQGHG
solid levels. Providing normal ranges of these environmental conditions 
is the basis of the good welfare of cultured carp.
x 5DSLGWHPSHUDWXUHFKDQJHVXQLRQL]HGDPPRQLDDOJDOEORRPVSUHGDWLRQ
by birds and disease are the major welfare issues in carp husbandry. 
7KHUHIRUH IDUPHUV VKRXOG SD\ VSHFLDO DWWHQWLRQ WR SURYLGLQJ RSWLPDO
UDQJHVRIWKHVHIDFWRUVLQRUGHUWRDYRLGZHOIDUHSUREOHPV$FFRUGLQJO\
by applying good husbandry farmers also provide good welfare for carp.
x To be successful and to maintain welfare standards in carp culture it is 
important to train staff in this subject.
Handling of Fish
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7. BIOSECURITY AND AQUATIC ANIMAL HEALTH 
 MANAGEMENT
Infectious diseases will always be encountered in any food production system. 
0DQDJLQJ DTXDWLF DQLPDO KHDOWK DQG ELRVHFXULW\ LQ DTXDFXOWXUH LV SDUWLFXODUO\
FKDOOHQJLQJ EHFDXVH RI WKH JUHDW GLYHUVLW\ LQ FXOWXUHG VSHFLHV FXOWXUH
HQYLURQPHQWVQDWXUHRIFRQWDLQPHQWLQWHQVLW\RIIDUPLQJSUDFWLFHVDQGFXOWXUH
and management systems. 
%2;
'H¿QLWLRQVRIELRVHFXULW\DQGDTXDWLFDQLPDOKHDOWKPDQDJHPHQW
Biosecurity is the sum total of a country’s activities and measures taken to protect its natural 
DTXDWLFUHVRXUFHVFDSWXUH¿VKHULHVDTXDFXOWXUHDQGELRGLYHUVLW\DQGWKHSHRSOHZKRGHSHQG
RQWKHPIURPWKHSRVVLEOHLPSDFWVUHVXOWLQJIURPWKHLQWURGXFWLRQDQGVSUHDGRIVHULRXVWUDQV
boundary aquatic animal diseases (TAADs).
In its broadest sense DTXDWLFDQLPDOKHDOWKPDQDJHPHQWHQFRPSDVVHVSUHERUGHUH[SRUWHU
ERUGHU DQG SRVWERUGHU LPSRUWHU DFWLYLWLHV DV ZHOO DV UHOHYDQW QDWLRQDO DQG UHJLRQDO
FDSDFLW\EXLOGLQJUHTXLUHPHQWVLQIUDVWUXFWXUHDQGVSHFLDOLVHGH[SHUWLVHIRUDGGUHVVLQJKHDOWK
PDQDJHPHQW DFWLYLWLHV DQG LPSOHPHQWDWLRQ RI HIIHFWLYH QDWLRQDO DQG UHJLRQDO SROLFLHV DQG
UHJXODWRU\IUDPHZRUNVUHTXLUHGWRUHGXFHWKHULVNRIGLVHDVHVSUHDGWKURXJKPRYHPHQWLQWUD
and international) of live aquatic animals.
7UDQVERXQGDU\ DTXDWLF DQLPDO GLVHDVHV 7$$'V DUH KLJKO\ FRQWDJLRXV
and can rapidly spread across national borders. They limit the development 
and sustainability of the sector through production losses and other negative 
consequences. They have direct and indirect impacts on livelihoods (income and 
HPSOR\PHQW LQFUHDVHRSHUDWLQJFRVWV UHVWULFW WUDGH UHGXFHPDUNHW VKDUH DQG
UHVXOW LQ LQYHVWPHQW ORVVHV'LVHDVHVDOVRKDYH LPSDFWVRQELRGLYHUVLW\DQG LQ
VHYHUHFDVHVFDQOHDGWRWKHFROODSVHRIWKHVHFWRU
$VLGH IURP 7$$'V WKH DTXDFXOWXUH VHFWRU IDFHV FKURQLF DQG SHUVLVWHQW
SDWKRJHQVVXFKDVSDUDVLWHVIXQJLDQGEDFWHULD7KHVHFRQWLQXHWRWKUHDWHQWKH
VHFWRULQWHUPVRISURGXFWLRQORVVHVHIIRUWVDQGH[SHQVHWRFRQWDLQDQGHUDGLFDWH
them costs which would have been better spent preventing their entry into the 
system. 
7KLVFKDSWHULVGLYLGHGLQWRVHFWLRQV
x 6HFWLRQ  GHDOVZLWK D QXPEHU RI JHQHUDO%03V WKDW DUH DSSOLFDEOH
to any aquaculture species. The information is presented with a short 
GHVFULSWLRQ RI WKH SULQFLSOH IROORZHG E\%03V DQG UHFRPPHQGDWLRQV
WDUJHWLQJHLWKHUJRYHUQPHQWVRU¿VKIDUPHUVRUERWK
x 6HFWLRQGHVFULEHVKXVEDQGU\DQGKHDOWKPDQDJHPHQWUHODWHGDFWLRQV
GLUHFWHG WR¿VKIDUPHUV LQYROYHG LQGLIIHUHQW VWDJHV DQGSKDVHVRI FDUS
production. 
x 6HFWLRQ  SURYLGHV GHWDLOHG LQIRUPDWLRQ RQ WKH FDXVDWLYH DJHQW KRVW
UDQJHFOLQLFDODVSHFWVGLDJQRVWLFPHWKRGVPRGHVRIWUDQVPLVVLRQDQG
control and prevention of important diseases of carps. 
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The principles and practices presented in this chapter include the most 
LPSRUWDQW FRQFHUQV7KURXJKRXW WKHGRFXPHQW WKHUHZLOO EH UHSHWLWLRQVRU UH
HPSKDVLVEHFDXVHRIWKHFURVVFXWWLQJQDWXUHRIWKHVXEMHFW
 *HQHUDO%03VRQELRVHFXULW\DQGDTXDWLFDQLPDOKHDOWKPDQDJHPHQW
7KHUHDUHWZROLQHVRIGHIHQFHDJDLQVW¿VKSDWKRJHQVSURWHFWLRQDQGSUHYHQWLRQ
x 3URWHFWLRQLQFOXGHVK\JLHQLFSUDFWLFHVXVLQJSDWKRJHQIUHHZDWHUVHHG
EURRGVWRFNDQGIHHGVDQGFRQWUROOLQJZLOG¿VKYHFWRUVDQGSHVWVDVZHOO
DVUHJXODUPRQLWRULQJRIKHDOWKDQGUHVSRQVLEOHPRYHPHQWRI¿VKZLWK
quarantine if needed. 
x 3UHYHQWLRQ LQFOXGHV PDLQWDLQLQJ JRRG ZDWHU TXDOLW\ VXI¿FLHQW DQG
JRRG TXDOLW\ IHHG DSSURSULDWH VWRFNLQJ GHQVLW\ DQG VWUHVVIUHH UHDULQJ
environment. 
7KHPHDVXUHVDUHJURXSHGLQWRWHQ%03VRQELRVHFXULW\DQGDTXDWLFDQLPDO
health management:. 
7.1.1 Prevention
An ounce of prevention is worth a pound of cure. It is better and cheaper to avoid 
WKDQ¿[DSUREOHPRQFHLWKDVRFFXUUHG7KHDLPLVWRPLQLPLVHWKHULVNRIGLVHDVH
entering a country:
x 0DLQWDLQLQJ DOHUWQHVV RU YLJLODQFH LV HVVHQWLDO WR DFKLHYH WKLV2QFH D
pathogen or disease agent has been introduced and becomes established 
LQ WKH QDWXUDO DTXDWLF HQYLURQPHQW WKHUH LV QR RU OLWWOH SRVVLELOLW\ IRU
eradication. Therefore prevention is the best strategy. 
x 3UHYHQWDWLYHPHDVXUHVWROLPLWH[SRVXUHWRSDWKRJHQVDQGGLVHDVHVVXFK
DV JRRG JRYHUQDQFH XVH RI%03V JRRG DTXDFXOWXUH SUDFWLFHV KHDOWK
FHUWL¿FDWLRQDQGTXDUDQWLQHDSSURSULDWHXVHRIVSHFL¿FSDWKRJHQIUHHDQG
high health stocks are encouraged. 
x Innovative health management measures need to be continuously 
practiced and updated with changing aquaculture landscape. Funds are 
better spent on preventing pathogens from entering the system than 
containing and eradicating diseases.
 0DQDJLQJELRVHFXULW\DQGDTXDWLFDQLPDOKHDOWK
0DQDJLQJELRVHFXULW\ DQG DTXDWLF DQLPDO KHDOWK WKURXJK HIIHFWLYH JRYHUQDQFH
includes membership of countries in international bodies. This requires 
FRXQWULHV WRDELGHZLWK WKHFRQGLWLRQVRIPHPEHUVKLS LH LPSOHPHQWDWLRQDQG
FRPSOLDQFHZLWKDTXDWLFDQLPDOKHDOWKUHODWHGSURYLVLRQVDQGVWDQGDUGVHPERGLHG
––––––––––––––––––––
307KH:RUOG2UJDQLVDWLRQIRU$QLPDO+HDOWK2,(WKH:RUOG7UDGH2UJDQL]DWLRQ:72DQGWKH
(XURSHDQ8QLRQ(8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in international agreements and relevant legislations and directives. There are 
also voluntary guidelines which provide further support to both farmers and 
authorities.
It is important to appoint a competent authority on aquatic animal health 
management so that national responsibilities and obligations (including 
compliance with international agreements) and local services are effectively 
SURYLGHGWR¿VKIDUPHUV
:KHWKHU WKH DXWKRULW\ LV ZLWK WKH ¿VKHULHVDTXDFXOWXUH RU DQLPDO KHDOWK
VHFWRUWKHLPSRUWDQWUHTXLUHPHQWLVWKHDXWKRULW\VKRXOGKDYHWKHFRPSHWHQFH
WRFDUU\RXWWKHWDVN,IVHYHUDODXWKRULWLHVDUHLQYROYHGLQVWLWXWLRQDOMXULVGLFWLRQV
DQGUHVSRQVLELOLWLHVVKRXOGEHFOHDUO\GH¿QHGDQGDQRYHUVLJKWDJHQF\LGHQWL¿HG
1DWLRQDOSROLF\DQGSODQQLQJQHHG WREH LQSODFH LQFOXGLQJFRUUHVSRQGLQJ
OHJLVODWLRQ DQG UHJXODWLRQ WR VXSSRUW WKHLU LPSOHPHQWDWLRQ DV ZHOO DV KXPDQ
capacity and infrastructure to enforce them. 
Development of national strategies on aquatic animal health is another task to 
be completed. The strategies contain:
x 7KHJRYHUQPHQW¶VDFWLRQLQWKHVKRUWPHGLXPDQGORQJWHUPWRZDUGV
effective aquatic animal health management.
x A national level implementation plan of regional/international agreements 
and standards. 
The strategy should be developed in a consultative and participatory manner and 
implemented using a phased approach based on the country’s needs and priorities. 
,Q WKLV SURFHVV HDFK VWDNHKROGHU KDV DQ LPSRUWDQW FRQWULEXWLRQ WRPLQLPLVLQJ
the risk of a pathogen entering a country. Therefore regular engagement of all 
stakeholders in biosecurity governance is a good practice.
 0RYHPHQWRIOLYHDTXDWLFDQLPDO
Responsible domestic and international movement of live aquatic animals 
LQFOXGLQJLQWURGXFWLRQVWUDQVIHUDQGWUDGHLVDNH\SDUWRIELRVHFXULW\DQGDTXDWLF
DQLPDOKHDOWKPDQDJHPHQW$VDTXDFXOWXUHH[SDQGVDQGGLYHUVL¿HV WUDGHDOVR
H[SDQGV )LVK DQG ¿VK SURGXFWV DUH JOREDOO\ WKH PRVW WUDGHG FRPPRGLWLHV. 
Trading in live animals and products has become an important income generating 
DFWLYLW\ IRU SULPDU\ SURGXFHUV ([SHFWHGO\ WUDGH ZLOO FRQWLQXH OHJDOO\ RU
RWKHUZLVH$QHOHPHQWRISDWKRJHQULVNLVDOZD\VSUHVHQWLQDQLPDOPRYHPHQWV
which could open new pathways by which pathogens and diseases spread to 
QHZ DUHDV 2EYLRXVO\ WKH ULVN LV KLJKHU ZLWK XQUHJXODWHG DQG LQGLVFULPLQDWH
movement. 
––––––––––––––––––––
31)$2&RGHRI&RQGXFWIRU5HVSRQVLEOH)LVKHULHVDQG+D]DUG$QDO\VLVDQG&ULWLFDO&RQWURO3RLQWV
+$&&3
322UQDPHQWDODTXDULXP WUDGH DTXDFXOWXUH GHYHORSPHQW OLYH IRRG PDUNHW EDLW¿VK FDSWXUH
¿VKHULHVGHYHORSPHQWHQKDQFHPHQWELRORJLFDOFRQWURODQJOLQJVSRUWGHYHORSPHQWDQGRWKHUV
HJDQLPDOIHHGPHGLFLQHDQGKHDOWKSURGXFWVHWF
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Risk analysis 
5LVN DQDO\VLV LV DQ LPSRUWDQW GHFLVLRQPDNLQJ WRRO ,W FDQ EH XVHG IRU WLPHO\ DVVHVVPHQW RI
HPHUJLQJWKUHDWIURPQHZRUH[SDQGLQJVSHFLHVDQGUHVSRQVLEOHDXWKRULWLHVDUHHQFRXUDJHGWR
make use of it.
Any proposal to introduce or transfer an aquatic animal species in a territory 
must be subjected to a risk assessment. Risk analysis and risk mitigation will 
reduce the likelihood of a serious disease occurrence. 
5LVNPDQDJHPHQWPHDVXUHVDUHUHFRPPHQGHGWREHGRQHDWSUHERUGHURQ
VLWHDQGDWSRVWERUGHU3UHERUGHUPHDVXUHVLQFOXGHWKHFHUWL¿FDWLRQRISURGXFWLRQ
source and the use of approved species. Species should come from approved 
H[SRUWLQJ FRXQWULHV 2QVLWH PHDVXUHV LQFOXGH WKH LQVSHFWLRQ RI H[SRUWLQJ
IDFLOLWLHV 3RVWERUGHU PHDVXUHV LQFOXGH WKH UHVWULFWLRQV RQ XVH RI LPSRUWHG
VSHFLHVPRQLWRULQJSURJUDPPHVDQGFRQWLQJHQF\SODQQLQJZKHQDGLVHDVHGRHV
RFFXUZKDW LV WREHGRQH"7KH ULVNPDQDJHPHQWPHDVXUHVVKRXOGPDWFK WKH
level of risk (the level of risk is determined by the risk analysis process).
$TXDFXOWXUH ]RQLQJ LV DOVR DPHDQV WR HVWDEOLVK DQGPDLQWDLQ GLVHDVHIUHH
JURZLQJDUHDV=RQLQJKHOSVUHVWULFWWKHVSUHDGRISDWKRJHQV7KXVLWFDQEHXVHG
as a basis for permitting domestic and international trade of live aquatic animals 
RULJLQDWLQJIURPGLIIHUHQW]RQHV0RYHPHQWRIOLYHDTXDWLFDQLPDOVVKRXOGIROORZ
the principle that movement should be done only between zones and farms with 
the same health status.
 +RVWSDWKRJHQDQGHQYLURQPHQW
$TXDWLFDQLPDOVOLYHLQDG\QDPLFDQGFRPSOH[HQYLURQPHQWWKHLUKHDOWKLVQRW
always readily visible and feed consumption and mortality are often hidden under 
ZDWHU%HFDXVHWKHFRPSOH[LW\RIWKHDTXDWLFV\VWHPFDQREVFXUHWKHGLVWLQFWLRQ
EHWZHHQKHDOWKVXERSWLPDOSHUIRUPDQFHDQGGLVHDVHPRUHDWWHQWLRQLVUHTXLUHG
WRPRQLWRUWKHKHDOWKRI¿VK
7KH LQWHUDFWLRQV EHWZHHQ WKH KRVW WKH SDWKRJHQ DQG WKH HQYLURQPHQW DUH
important factors contributing to the development of a disease. Diseases in 
DTXDFXOWXUHDUHQRWFDXVHGE\DVLQJOHHYHQWEXWDUHWKHHQGUHVXOWRIDVHULHVRI
OLQNHGHYHQWV7KLVLQYROYHVWKHLQWHUDFWLRQVVHH)LJXUHEHWZHHQ
x 7KH KRVW ± SK\VLRORJLFDO UHSURGXFWLYH DQG GHYHORSPHQWDO VWDJH
conditions.
x 7KH HQYLURQPHQW ±ZDWHU DQG WKH GHWHUPLQDQWV RI LWV TXDOLW\ VXFK DV
WHPSHUDWXUHR[\JHQS+WR[LQVDQGZDVWHV
x 7KH SUHVHQFH RI WKH SDWKRJHQ YLUXVHV EDFWHULD SDUDVLWHV IXQJL
'LVHDVHVPD\EHFDXVHGE\DVLQJOHSDWKRJHQVSHFLHVRUDPL[RIGLIIHUHQW
pathogens. 
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),*85(
5HSUHVHQWDWLRQRIWKHUHODWLRQVKLSEHWZHHQKRVWSDWKRJHQDQGWKHHQYLURQPHQWLQ
GLVHDVHGHYHORSPHQW
Source%RQGDG5HDQWDVRet al
Good water quality will ensure optimal environment for producing healthy 
¿VKDQGVKRXOGEHPDLQWDLQHGDWDOOVWDJHVRISURGXFWLRQ
Good quality broodstock and seed raised in good water quality environment 
supported by good husbandry practices will ensure better resistance to infectious 
diseases and optimal survival and growth and therefore healthy harvest.
,Q ¿VK FXOWXUH WKHUH DUHPDQ\ VWUHVVRUV7KHVH FDQ LQFOXGH SRRU KDQGOLQJ
SRRU ZDWHU TXDOLW\ LQDSSURSULDWH VWRFNLQJ GHQVLW\ LQDGHTXDWH IHHGLQJ DQGRU
SRRUTXDOLW\IHHGFKDQJHRIHQYLURQPHQWVDQGGUXJWUHDWPHQWV6WUHVVFDQOHDGWR
abnormal behaviour and should be avoided at all stages.
3DUDVLWHV DQG SDWKRJHQV HYHQ ZKHQ SUHVHQW LQ WKH DTXDWLF HQYLURQPHQW
may not develop into a disease situation if the hosts are healthy. This is best 
DFKLHYHGE\VWRFNLQJ¿VKRIVWURQJLPPXQLW\DQGIDUPLQJWKHPLQDVWUHVVIUHH
HQYLURQPHQWDWDQDSSURSULDWHVWRFNLQJGHQVLW\DQGZLWKJRRGQXWULWLRQ
7.1.5 Monitoring health
0RQLWRULQJKHDOWKDQGNHHSLQJJRRGUHFRUGVDUHJRRGIDUPLQJSUDFWLFHV+HDOWK
monitoring should be done through:
x GD\WRGD\REVHUYDWLRQRI¿VKDQGLWVHQYLURQPHQW
x UHJXODUDQGQHHGEDVHGVDPSOLQJRI¿VKDQGZDWHUIRUODERUDWRU\DQDO\VLV
and
x good record keeping. 
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)DUPHUV VKRXOG EH IDPLOLDU ZLWK WKH QRUPDO EHKDYLRXU RI ¿VK VWRFNV DQG
UHDG\WRWDNHDSSURSULDWHDFWLRQDVVRRQDVDQ\DEQRUPDOEHKDYLRXUIHHGLQJDQG
SK\VLFDODSSHDUDQFHRI¿VKLVREVHUYHG
.HHSLQJ JRRG DQG UHJXODU UHFRUGV RI LPSRUWDQW KXVEDQGU\ DQG KHDOWK
PDQDJHPHQWSUDFWLFHVZHDWKHUDQGFOLPDWLFFRQGLWLRQVDQGIDUPHYHQWVDUHSDUW
RIDJRRG%03)DUPUHFRUGVQHHGWREHDFFXUDWHXSWRGDWHDQGDFFHVVLEOH
7.1.6 Diagnosis and control measures
Correct diagnosis is the basis of appropriate and effective disease control 
measures. Diagnosis is the determination of the nature of a disease. The two 
important roles of diagnostics are:
x Screening of healthy animals to ensure that they are not carrying infection. 
This is usually done before  transfer of live aquatic animals from one area 
or country to another.
x Determination of the cause of unfavourable health or other abnormality 
in order to recommend mitigating measures applicable to the particular 
condition. 
),*85(
/HYHOVRIGLDJQRVWLFV
The three levels of diagnostics represent a continuum of observations from simple to sophisticated 
observations that ensure meaningful interpretation of the disease situation
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Correct diagnosis is important for determining what the disease condition 
LV WKH VHYHULW\ DQG WKH FDXVH RI WKH FRQGLWLRQ:URQJ GLDJQRVLV FDQ OHDG WR
LQHIIHFWLYHRULQDSSURSULDWHFRQWUROPHDVXUHVRUGHOD\WUHDWPHQWDQGPD\FDXVH
further harm. 
Disease diagnosis is not solely conducted through a laboratory test. Field 
observations are equally important which complement laboratory tests and 
contribute to better understanding of the health status and disease condition of 
¿VK
Disease diagnosis spans three levels from the simple to the sophisticated. The 
levels of observation are:
/HYHO,  )DUPSURGXFWLRQVLWHREVHUYDWLRQVDQGJURVVFOLQLFDOREVHUYDWLRQV
/HYHO,,  /DERUDWRU\EDVHG DQDO\VLV RI ¿VK HJ SDUDVLWRORJ\ EDFWHULRORJ\
mycology and histopathology) and water samples.
/HYHO,,,  $GYDQFHG GLDJQRVWLF VSHFLDOL]DWLRQV HJ YLURORJ\ HOHFWURQ
PLFURVFRS\PROHFXODUELRORJ\DQGLPPXQRORJ\
7KHRXWFRPHVRIHDFKOHYHORIGLDJQRVWLFVFRQWULEXWHWRDQDFFXUDWHDQGRYHU
all diagnosis and ensure meaningful interpretation of the disease situation (see 
)LJXUH
'LDJQRVWLFV LV VWURQJO\ FRQQHFWHGZLWK VXUYHLOODQFHZRUN (DUO\ GHWHFWLRQ
followed by prompt response to disease epizootics prevent the rapid spread and 
establishment of disease. 
(IIHFWLYHGLDJQRVWLFVHUYLFHVWKURXJKSXEOLFQDWLRQDOGLDJQRVWLFODERUDWRULHV
and private sectors should be made available for farmers. 
 +HDOWKFHUWL¿FDWLRQ
0HDQLQJIXO KHDOWK FHUWL¿FDWLRQ DQG LQWHJUDWLQJ TXDUDQWLQH LQWR WKH QDWLRQDO
biosecurity framework are important guarantees for stopping the introduction and 
VSUHDGRI¿VKSDUDVLWHVDQGSDWKRJHQV
4XDUDQWLQHXVHGWREHFRQVLGHUHGDVHSDUDWHDFWLYLW\DSURFHGXUHWKDWVKRXOG
be applied to all imports of live aquatic animals. As such it was not effective in 
SUHYHQWLQJWKHHQWU\DQGVSUHDGRIH[RWLF7$$'VWRQDWLRQDOWHUULWRULHV+HDOWK
FHUWL¿FDWLRQDSUHUHTXLVLWHIRUQDWLRQDODQGLQWHUQDWLRQDOPRYHPHQWRIOLYHDTXDWLF
DQLPDOVVKRXOGEHDQGKDVEHHQPDGHDQLQWHJUDOSDUWRIWKHTXDUDQWLQHSURFHVV
$VSDUWRIWKHULVNDQDO\VLVSURFHVVTXDUDQWLQHPHDVXUHVZLWKLQWKHRYHUDOO
ELRVHFXULW\ SURJUDPPH VKRXOG EH IXOO\ LQWHJUDWHG LQWR QDWLRQDO VWUDWHJLHV RQ
aquatic animal health. 
&DSDFLW\ WR LVVXH LQWHUQDWLRQDOKHDOWKFHUWL¿FDWHVIRUDTXDWLFDQLPDOVEDVHG
RQGLDJQRVWLFWHVWVVKRXOGEHGHYHORSHGE\FRXQWULHVDVVSHFL¿HGE\WKH:RUOG
2UJDQLVDWLRQIRU$QLPDO+HDOWKRU2,(E\LWV)UHQFKQDPH
$ QDWLRQDO SDWKRJHQ OLVW ZKLFK LV D OLVW RI VHULRXV SDWKRJHQV RI QDWLRQDO
FRQFHUQVKRXOGEHHVWDEOLVKHGE\FRXQWULHVDQGVKRXOGVHUYHDVEDVLVRIKHDOWK
FHUWL¿FDWLRQTXDUDQWLQHDQGVXUYHLOODQFH
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)DUPOHYHO TXDUDQWLQH LV DQ HIIHFWLYH ELRVHFXULW\ SUDFWLFH DQG VKRXOG EH
FDUULHGRXWHVSHFLDOO\IRULQFRPLQJQHZVWRFNVRUROGVWRFNVFRPLQJIURPWUDGH
shows. 
 8VHRIYHWHULQDU\PHGLFLQHV
2QIDUPELRVHFXULW\FDQEHLPSURYHGWKURXJKSUXGHQWXVHRIYHWHULQDU\PHGLFLQHV
VXFKDVDQWLELRWLFVFKHPRWKHUDSHXWDQWVDQGGLVLQIHFWDQWVGUXJVRUVLPLODUDJHQWV
used against disease organisms. 
Veterinary medicines have proved useful in aquaculture in various ways: as 
WKHQH[WUHFRXUVHZKHQSUHYHQWDWLYHWKHUDS\IDLOVIRUWUHDWPHQWRIHPHUJLQJDQG
UHHPHUJLQJLQIHFWLRXVGLVHDVHVIRUGHYHORSLQJQHZFXOWXUHWHFKQRORJLHVDQGIRU
PDLQWDLQLQJWKHZHOOEHLQJRI¿VK
:KLOH%03VDUHWKHSUHIHUUHGRSWLRQWKHXVHRIYHWHULQDU\PHGLFLQHVLQVRPH
FDVHVPD\EHQHFHVVDU\$QGZKHQWKH\KDYHWREHXVHGYHWHULQDU\PHGLFLQHV
should be:
x SUHVFULEHGE\TXDOL¿HGDTXDWLFDQLPDOKHDOWKSURIHVVLRQDOV licensed by 
QDWLRQDODQGUHJLRQDODXWKRULWLHV
x XVHGDFFRUGLQJWRDFFXUDWHDQGDSSURSULDWHGLDJQRVWLFSURFHGXUHVDQG
x applied in a responsible manner in all phases of aquaculture production. 
$SSURSULDWH DQG ZHOOFRQFHLYHG OHJLVODWLRQ DQG UHJXODWLRQV VKRXOG EH LQ
SODFHSDUWLFXODUO\WKRVHWKDWSHUWDLQWRWKHUHJLVWUDWLRQRIYHWHULQDU\PHGLFLQHV
OLFHQVLQJ RI DTXDWLF DQLPDO KHDOWK SURIHVVLRQDOV H[WUDODEHO XVH DQG UHFRUG
NHHSLQJ RQ YHWHULQDU\ PHGLFLQHV E\ PDQXIDFWXUHUV DTXDFXOWXUH SURGXFWLRQ
IDFLOLWLHVDQGDTXDWLFDQLPDOKHDOWKSURIHVVLRQDOV
 'LVHDVHVXUYHLOODQFHPRQLWRULQJDQGUHSRUWLQJ
'LVHDVH VXUYHLOODQFHPRQLWRULQJ DQG UHSRUWLQJ DUH WKH EDVLV RI HDUO\ZDUQLQJ
of emerging disease outbreaks. They are also fundamental components of any 
RI¿FLDODTXDWLFDQLPDOKHDOWKSURWHFWLRQSURJUDPPH
Surveillance and monitoring of aquatic animal diseases are essential for 
detection and rapid response to serious disease outbreaks. Surveillance is a 
systematic process of gathering information on the occurrence of important 
pathogens and diseases within national territory. It provides evidence for declaring 
freedom from certain diseases.
)DUP UHJLVWUDWLRQ QDWLRQDO GDWDEDVH RQ KHDOWK VWDWXV RI UHJLVWHUHG IDUPV
QDWLRQDOSDWKRJHQOLVWGLDJQRVWLFFDSDFLWLHVUHSRUWLQJSURFHGXUHVDQGSUDFWLFDO
feedback mechanisms are some of the important prerequisites for a surveillance 
SURJUDPPHDQGWKH\VKRXOGEHLQSODFH
––––––––––––––––––––
33 They are either veterinarians or aquatic animal health specialists.
34 National authorities should be consulted for guidance concerning approved drugs for use in 
aquaculture.
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&RXQWULHVZKLFKDUHPHPEHUVRIWKH:RUOG7UDGH2UJDQL]DWLRQDQG2,(KDYH
PDQGDWRU\UHSRUWLQJUHVSRQVLELOLWLHVWRWKH2,(FRQFHUQLQJWKH2,(OLVWHGDTXDWLF
animal diseases that are relevant to the country.
 (PHUJHQF\SUHSDUHGQHVVDQGFRQWLQJHQF\SODQ
(PHUJHQF\ SUHSDUHGQHVV LV WKH DELOLW\ WR UHVSRQG TXLFNO\ DQG HIIHFWLYHO\ WR
GLVHDVH HPHUJHQFLHV GLVHDVH RXWEUHDNV PDVVLYH PRUWDOLWLHV$ JUHDW GHDO RI
planning and coordination is needed and starts with early detection.
7KHSRVVLELOLW\RI D VHULRXVGLVHDVHRXWEUHDNGXH WRDQH[RWLFSDWKRJHQRU
VWUDLQZLOODOZD\VEHWKHUHDVORQJDVWKHUHLVLPSRUWDWLRQRIOLYHDTXDWLFDQLPDOV
therefore responsible movement of live aquatic animals should be a key action of 
both the government and the private sector. 
%2;
(PSRZHULQJIDUPHUV
)DUPHUVKDYHDQLPSRUWDQWUROHWRSOD\LQFRQWULEXWLQJWRLPSOHPHQWLQJHIIHFWLYHRQIDUPDTXDWLF
DQLPDO KHDOWKPDQDJHPHQW DQG ELRVHFXULW\ SUDFWLFHV(PSRZHULQJ IDUPHUV WRPDQDJH IDUP
level risks and continuously raising their awareness and updating their knowledge of important 
DTXDWLFDQLPDOKHDOWKDQGELRVHFXULW\LVVXHVDWQDWLRQDOUHJLRQDODQGLQWHUQDWLRQDOOHYHOVZLOO
KHOSLQSUHYHQWLQJPDQDJLQJDQGFRQWUROOLQJDTXDWLFDQLPDOGLVHDVHV
6XFKLVVXHVPD\LQFOXGHFRPSOLDQFHZLWKQDWLRQDOOHJLVODWLRQHJIDUPUHJLVWUDWLRQSUXGHQW
XVHRIYHWHULQDU\PHGLFLQHVGLVHDVHUHSRUWLQJHWFSHQDOWLHVDQGDTXDWLFDQLPDOKHDOWKULVNV
IRU QRQFRPSOLDQFH ULVNV LQ DTXDFXOWXUH SURGXFWLRQ FHUWL¿FDWLRQ LVVXHV DSSURSULDWH XVH RI
VSHFL¿FSDWKRJHQ IUHH 63) VSHFL¿FSDWKRJHQ UHVLVWDQW 635 DQGKLJKKHDOWK VWRFNV IDUP
level surveillance to support national surveillance programmes and others.
Developing emergency preparedness and contingency plans for important 
cultured species and diseases is desirable. This includes an implementation plan 
DQGDGYDQFHGSURYLVLRQRI¿QDQFLDOUHVRXUFHV
(PHUJHQF\UHVSRQVHZLWKVWURQJVXSSRUWIURPWKH¿VKIDUPLQJVHFWRUVKRXOG
be a core function of government services.
 2QIDUPELRVHFXULW\%03VLQFDUSSURGXFWLRQ
(PSRZHULQJIDUPHUVWKURXJKWKHLUEHLQJRUJDQL]HGFDQEHDJRRGHQWU\SRLQWDQG
PHFKDQLVPIRUDLQWURGXFLQJ%03VRQELRVHFXULW\DQGDTXDWLFDQLPDOKHDOWK
and (b) monitoring their implementation.
Regional farmers’ organizations could be particularly effective for coordinating 
biosecurity measures amongst farmers located in the same geographical areas 
(watershed) and sharing a common water supply. Farmers can contribute to the 
GHYHORSPHQWRIVLWHVSHFL¿F%03VXVLQJWKHLUWUDGLWLRQDONQRZOHGJHDQGSUDFWLFDO
IDUPLQJH[SHULHQFHLQLGHQWLI\LQJIDUPOHYHOSUREOHPVDQGULVNDUHDVWKDWFDQEH
the subject of research or assessment. 
7KH IROORZLQJ VHFWLRQ GHVFULEHV LPSRUWDQW RQIDUP ELRVHFXULW\ %03V IRU
GHDOLQJZLWKGD\WRGD\VLWXDWLRQVRQIDUPV7KH%03VZLOOKHOSLQPDLQWDLQLQJ
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KHDOWK\VWDWXVRI¿VKVWRFNVDQGWRDFHUWDLQH[WHQWSUHYHQWDGLVHDVHHPHUJHQF\
from occurring or spreading.
,Q DTXDFXOWXUH SURSK\OD[LV PHDQV VDIHJXDUGLQJ WKH KHDOWK RI ¿VK IURP
SDWKRJHQVRUGLVHDVHV$VPHQWLRQHGLQ6HFWLRQWKHUHDUHWZRPDLQFRQFHSWV
IRURQIDUPELRVHFXULW\QDPHO\SURWHFWLRQDQGSUHYHQWLRQ3URWHFWLRQWKH¿UVW
OLQHRIGHIHQFHLVLQWHQGHGWRVWRSWKHSDWKRJHQ7KLVFDQEHDFKLHYHGWKURXJK
IRUH[DPSOHXVHRISDWKRJHQIUHHZDWHUSDWKRJHQIUHHIRRGK\JLHQHSUDFWLFHV
GLVLQIHFWLRQ RI KDELWDW HTXLSPHQW DQG ¿VK FRQWURO RIZLOG ¿VK YHFWRU DQG
SHVWFRQWUROWUDQVSODQWUHJXODWLRQVUHVSRQVLEOHPRYHPHQWERUGHULQVSHFWLRQV
TXDUDQWLQH UHJXODU SURSK\ODFWLF VXUYH\V LQGHSHQGHQW ZDWHU VXSSO\ DJH
VHJUHJDWLRQ3UHYHQWLRQWKHVHFRQGOLQHRIGHIHQFHLVLQWHQGHGWRVWUHQJWKHQWKH
¿VKLQRUGHUWRUHGXFHWKHSUREDELOLW\WRFRQWUDFWSDWKRJHQV7KLVFDQEHDFKLHYHG
WKURXJKIRUH[DPSOHPDLQWDLQLQJJRRGTXDOLW\ZDWHUDQGXVLQJKLJKTXDOLW\IRRG
XVLQJDSSURSULDWHVWRFNLQJGHQVLW\DYRLGLQJVWUHVVDQGJHQHWLFPDQLSXODWLRQ
7KHRQIDUPELRVHFXULW\%03VSUHVHQWHGLQ WKLVVHFWLRQDUHDFRPELQDWLRQ
RIJRRGKXVEDQGU\DQGJRRG¿VKKHDOWKPDQDJHPHQWSUDFWLFHVWKDWZLOOHQVXUH
SURWHFWLRQDQGSUHYHQWLRQRI¿VKVWRFNVIURPSDWKRJHQLFLQIHFWLRQ
7KHVHFWLRQRQRQIDUPELRVHFXULW\SULQFLSOHVDQGSUDFWLFHV LVGLYLGHG LQWR
IRXU SDUWV7KHJHQHUDO VHFWLRQ UHIHUV WR IDUPOHYHO ELRVHFXULW\%03V WKDW FXW
DFURVVDOOSURGXFWLRQSKDVHV7KLVLVIROORZHGE\IDUPOHYHOELRVHFXULW\%03VDW
KDWFKHU\QXUVHU\DQGJURZRXWSKDVHV7KHODVWVHFWLRQGHDOVZLWK%03VGXULQJ
transport.
7.2.1 General 
7KHUH DUH D QXPEHU RI EDVLF IDUPOHYHO %03V WKDW VKRXOG EH LPSOHPHQWHG
WKURXJK WKH HQWLUH SURGXFWLRQ SKDVHV )DUP K\JLHQH UHGXFLQJ VWUHVV WR ¿VK
UHFRUGNHHSLQJDQGELRVHFXULW\SUDFWLFHVDUHHVVHQWLDOLQSURWHFWLQJ¿VKVWRFNV
from infection and in preventing disease occurrence. 
Understanding good health management is the key to disease prevention and 
HDUO\ZDUQLQJUHSRUWLQJLVLQGLVSHQVLEOHWRPLQLPL]HGLVHDVHVSUHDG([DPSOHVRI
UHOHYDQW%03VDUHDVIROORZV
Stress should be avoided through:
x PDLQWDLQLQJJRRGZDWHUTXDOLW\DQGFXOWXUHHQYLURQPHQW
x KDQGOLQJ¿VKZLWKJUHDWFDUHDQG
x segregating stock by age and size whenever it is needed.
x Farm hygiene is maintained by:
x NHHSLQJIDFLOLWLHVFOHDQDOOWKHWLPH
x IDOORZLQJSRQGERWWRPWREUHDNWKHOLIHF\FOHRIDSDWKRJHQ
x UHJXODUFOHDQLQJDQGGLVLQIHFWLRQRIHTXLSPHQWVQHWVGLSQHWVEXFNHWV
and 
x XVLQJ VHSDUDWH VHW RI HTXLSPHQWV LQ WDQNV DQG SRQGV ZKHUH ¿VK DUH
infected with parasites or sick. 
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Record keeping is made on: 
x DOODVSHFWVRIWKHIDUPLQJSUDFWLFHVLQFOXGLQJKHDOWKFDVHKLVWRU\
x ZDWHUTXDOLW\SDUDPHWHUVVHH&KDSWHU
x SURGXFWLRQUHODWHGGDWDVHH&KDSWHUVDQGDQG
x registration of the operation to the local authorities.
x Biosecurity measures include:
x XVH RI ULVN DQDO\VLV DV GHFLVLRQPDNLQJ WRRO IRU WLPHO\ DVVHVVPHQW RI
WKUHDWVWRQHZRUH[SDQGLQJDTXDFXOWXUHVSHFLHV
x XVHRIKLJKTXDOLW\EURRGVWRFNDQGVHHG
x TXDUDQWLQHRILQFRPLQJ¿VKVWRFNVDQG
x SUHYHQWLQJ ZLOG DQLPDOV DQG SHVWV IURP HQWHULQJ LQWR WKH ¿VK IDUP
facilities. 
7.2.2 Brood stock management and hatchery 
Farming operations are set up in various ways. Vertically integrated farming 
RSHUDWLRQVKDYHEHWWHUFRQWURORYHUWKHTXDOLW\DQGWKHPRYHPHQWVRI¿VKEHWZHHQ
SURGXFWLRQSKDVHVDQGWKHUHIRUHDOORZKLJKHUOHYHORIELRVHFXULW\
Production of high quality seed is one of the most important criteria to a 
successful aquaculture operation. Variability in quality of seed and presence of 
GLVHDVHVFDQUHVXOWLQKXJHGDPDJHWRERWKWKHKDWFKHU\DQGJURZRXWVHFWLRQVRI
¿VKIDUPV7KHKDWFKHU\SKDVHLQYROYHVKDQGOLQJRIVHQVLWLYHDQGIUDJLOHDQLPDOV
and therefore requires strict biosecurity measures. 
Broodstock management enables farmers to sustain and improve the quality 
RI SURJHQ\ WKXV KDWFKHU\ RSHUDWRUV DUH HQFRXUDJHG WR HVWDEOLVK DQ HIIHFWLYH
EURRGVWRFNPDQDJHPHQWV\VWHP0RYHPHQWRIEURRGVWRFNQHHGVWREHFRQGXFWHG
LQ D UHVSRQVLEOH PDQQHU ,I EURRG ¿VK DUH VRXUFHG IURP RXWVLGH WKH FRXQWU\
international and national regulations and relevant biosecurity procedures should 
EHVWULFWO\HQIRUFHG5HODWHG%03VDUH
x only healthy broodstock from reliable sources with good health history 
VKRXOGEHXVHG
x LIEURRG¿VKDUHSXUFKDVHGIURPRXWVLGHWKH\PXVWEHTXDUDQWLQHG
x all incoming water source of the hatchery should be treated to eliminate 
SDWKRJHQV
x all equipments and tanks should be disinfectedDIWHUHDFKXVH
x DOOZDVWHPDWHULDOVVKRXOGEHGLVSRVHGSURSHUO\WRDYRLGFRQWDPLQDWLRQ
and
x ZKHQDGLVHDVHHPHUJHQF\RFFXUV LQD¿VKKDWFKHU\ WKHRQO\HIIHFWLYH
means of eradicating an infection is by destroying affected eggs and 
––––––––––––––––––––
35)RUWKLVSXUSRVHHLWKHUK\SRFKORULWHVROXWLRQDWSSPFRQFHQWUDWLRQIRUPLQRUDSSURYHG
iodophore solution at 5 percent iodine for 5 min. can be used.
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ODUYDH GLVLQIHFWLRQ RI ZDWHU VXSSO\ IDFLOLWLHVV\VWHP DQG DOO KDWFKHU\
GHYLFHVDQGHTXLSPHQWVDQGWKHQUHVWDUWLQJWKHZRUNVZLWKQHZGLVHDVH
IUHHEURRGVWRFNHJJVDQGODUYDH
7.2.3 Nursery
)LVK ODUYDH DQG GHYHORSLQJ IU\ DUH GHOLFDWH DQLPDOV HVSHFLDOO\ZKHQ H[SRVHG
to various environmental conditions and thus require close monitoring. If a 
IDUPLVRXWVRXUFLQJ¿VKODUYDHLWPXVWSXUFKDVHJRRGTXDOLW\VHHGIURPUHOLDEOH
KDWFKHULHV3URSHUKDQGOLQJRI¿VKODUYDHDQGGHYHORSLQJIU\VKRXOGEHFRQGXFWHG
WKURXJKRXWWKHQXUVHU\SKDVH7KHPRVWLPSRUWDQW%03VDUH
x VFUHHQLQJ¿OWHULQJRIZDWHUVHH6HFWLRQDQG&KDSWHU
x VWRFNLQJRQO\DFWLYHXQLIRUPVL]HIHHGLQJODUYDHIUHHRIGHIRUPLW\
x ODUYDH SXUFKDVHG IURP RXWVLGH WKH ¿VK IDUPV VKRXOG KDYH YDOLG KHDOWK
FHUWL¿FDWH
x VWRFNLQJIHHGLQJODUYDHVKRXOGEHGRQHZLWKFDUHDVGHVFULEHGLQ6HFWLRQ
and
x performing stress test will show whether the seed are of good quality or not.
 *URZRXW
,WLVDFRPPRQSUDFWLFHWKDWFDUS¿VKIDUPVSXUFKDVHDGYDQFHGIU\RQHDQGWZR
VXPPHUROG¿VK IRU IXUWKHU UHDULQJ+RZHYHUZKHWKHU¿VK LV SXUFKDVHG IURP
RXWVLGHRURZQ¿VKVWRFNWKHRSWLPXPUHDULQJFRQGLWLRQVGHVFULEHGLQ&KDSWHU
PXVWEHHQVXUHG7KHVHVKRXOGEHFRPSOHPHQWHGZLWKK\JLHQLFIDUPSUDFWLFH
*RRGSRQGSUHSDUDWLRQUHGXFHVWKHULVNRIGLVHDVHRXWEUHDNV:LOG¿VKVKRXOG
be prevented from entering ponds because they may carry pathogens capable of 
FDXVLQJVHULRXVKDUP,QDGGLWLRQLWLVDGYLVDEOHWRFRQWUROYHFWRUDQLPDOVVQDLOV
leech and water fowls) and pests.
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%2;
2QIDUPREVHUYDWLRQVRI¿VK
2EVHUYDWLRQRI¿VKEHKDYLRXU
x $EQRUPDO¿VKEHKDYLRXU¿VKVZLPPLQJQHDUWKHVXUIDFHVLQNLQJWRWKHERWWRPORVVRI
EDODQFHFRUNVFUHZLQJOLVWOHVVQHVVÀDVKLQJEHOO\XSFRQFHQWUDWHGDURXQGWKHLQÀRZLQJ
ZDWHUVXSSO\DQGDLUJXOSLQJ
x Abnormal feeding behaviour: increased feed consumption followed by cessation of feeding 
DQGRIIIHHGLQJ
([WHUQDOREVHUYDWLRQVRI¿VK
x 'DPDJHWRVNLQDQG¿QV,WFRXOGEHGXHWRLQIHFWLRXVDJHQWVPHFKDQLFDOGDPDJHGXHWR
contact with rough surface or predator attack or chemical trauma. It can lead to primary or 
secondary infection by pathogen.
x &KDQJHVDQGSDUDVLWHVRQVNLQDQG¿QV7KHVHFRXOGEHUHGVSRWVKDHPRUUKDJHVHURVLRQ
PXFRXVEXLOGXSORVVRIVFDOHVVXUIDFHSDUDVLWHVHQF\VWHGODUYDHEODFNRUZKLWHVSRWV
x Abnormal growths: Tumours and malformation. 
x (\H6KDSHFRORXUFORXGLQHVVJDVEXEEOHV OHVLRQV UHGVSRWVHQODUJHPHQWGLVWHQVLRQ
SRSH\H
x *LOOV3DOHQHVVDQGHURVLRQRIJLOOVUHGVSRWVLQJLOOVIRXOLQJPXFRXVEXLOGXSRUSUHVHQFH
RISDUDVLWHVLQJLOOV
x %RG\/DWHUDORUGRUVRYHQWDOEHQGVLQWKHVSLQHDQGGLVWHQVLRQRIWKHDEGRPHQSRWEHOO\
,QWHUQDOREVHUYDWLRQVRI¿VK
x %RG\FDYLW\DQGRUJDQV+DHPRUUKDJLQJDQGDEXLOGXSRIEORRG\ÀXLGVLQDERG\FDYLW\
ZKLWHJUH\SDWFKHVSUHVHQWLQWKHOLYHUNLGQH\VSOHHQRUSDQFUHDVDQGVZROOHQLQWHVWLQHV
0RQLWRULQJWKHVWDWHDQGFRQGLWLRQRIJURZLQJ¿VKDQGLWVHQYLURQPHQWVKRXOG
EHGRQHDVGHVFULEHGLQ%R[,ISUREOHPVDUHIRXQGWKHDSSOLFDEOH%03VDUH
x DIIHFWHG¿VKVKRXOGEHLVRODWHG
x dead or moribund¿VKVKRXOGEH UHPRYHGDQGEXULHG:KHQEXU\LQJ
GHDG¿VKXVHRITXLFNOLPHZLOOGLVLQIHFW¿VKDQGWKHVLWH
x ¿VKRUDQ\HTXLSPHQWIURPDSRQGZLWKVLFNRUGHDG¿VKVKRXOGQRWEH
PRYHGWRDQRWKHUSRQG
x veterinary medicines should be used in a responsible manner based on 
accurate and appropriate diagnostic procedures by aquatic animal health 
SURIHVVLRQDOV
x H[FHVV RI YHWHULQDU\ GUXJV DQG RWKHU KD]DUGRXV FKHPLFDOV PXVW EH
GLVSRVHGZLWKRXWDIIHFWLQJWKHFXOWXUHVWRFNVDQGKXPDQV
x ,QFDVHRISHUVLVWHQWRULQFUHDVHGPRUWDOLWLHVFRQVXOWDWLRQZLWK¿VKKHDOWK
VSHFLDOLVWDQGSUHSDUDWLRQRIVDPSOHVIRUODERUDWRU\H[DPLQDWLRQDUHWKH
DSSURSULDWHDFWLRQVVHH%R[DQG
x disease outbreak or suspicion of any abnormal behavior/appearance in 
¿VKVWRFNVKRXOGEHUHSRUWHGWRFRQFHUQHGDXWKRULWLHV
––––––––––––––––––––
366LFNDQGG\LQJ¿VKVKRXOGEHNLOOHGTXLFNO\LQWKHPRVWFRQVLGHUDWHZD\SRVVLEOH
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 7UDQVSRUW
7UDQVSRUWRIOLYH¿VKPD\EHFRPHQHFHVVDU\EHWZHHQHDFKSKDVHRISURGXFWLRQ
DQG¿QDOO\GXULQJPDUNHWLQJ7UDQVSRUWRI¿VKVKRXOGEHFRQGXFWHGZLWKJUHDW
FDUHXVLQJFOHDQR[\JHQULFKZDWHUDQGDGHTXDWHGHQVLW\WRPLQLPLVHWKHVWUHVV
WR WKH¿VK.H\ IDFWRUV IRU FRQVLGHUDWLRQ LQFOXGH W\SHRI VSHFLHV GXUDWLRQRI
WUDQVSRUWYROXPHRIZDWHUSK\VLRORJLFDOFRQGLWLRQRI¿VKIRRGFRQVXPSWLRQ
stocking density and environmental factors (temperature).
7UDQVSRUWRIEURRG¿VK LVDQRWKHUGHOLFDWHRSHUDWLRQ%URRG¿VKVKRXOGEH
JHQWO\ DQHVWKHWLVHG EHIRUH WUDQVSRUW WR SUHYHQW ¿VK IURP MXPSLQJ DQG KXUWLQJ
themselves.
BOX 22
6WHSVRIVDPSOHSUHSDUDWLRQIRUVXEPLVVLRQWRODERUDWRU\
3DFNOLYH¿VKLQSODVWLFEDJZLWKRQHWKLUGRIZDWHUDQGYROXPHRIDLUR[\JHQ,IOLYH¿VKLV
QRWDYDLODEOHWDNHVDPSOHRIFOLQLFDOOHVLRQVFPIURPIUHVKO\GHDG¿VK)L[WKHVDPSOHZLWK
IRUPDOLQIRUKRXUVDQGZUDS¿[HGWLVVXHVLQSODVWLFEDJ
/DEHOWKHVDPSOHZLWKLQIRUPDWLRQVXFKDVGDWHWLPHORFDWLRQRIFROOHFWLRQVSHFLHVVL]HRI
¿VKW\SHRIWLVVXHRUJDQVXVHGRI¿[DWLYHDQGQDPHRIFROOHFWRUVHQGHU
Pack the plastic bags and post/deliver to laboratory and inform the laboratory about the 
samples being sent.
2EVHUYLQJDQGIROORZLQJUHODWHG%03JXLGHOLQHVVXPPDULVHGLQ&KDSWHUV
DQGZLOOHQVXUHVXLWDEOHKHDOWK\HQYLURQPHQWDQGVWUHVVIUHHDWWUDQVSRUW
 6HOHFWHGGLVHDVHVRIFDUSV
Some of the common diseases affecting carps are described in this section. Two 
H[DPSOHV RI LPSRUWDQW YLUDO GLVHDVHV RI FDUSV DUH SUHVHQWHG ZLWK GHWDLOV RQ
FDXVDWLYH DJHQW KRVW UDQJH FOLQLFDO DVSHFWV DQGKRVW VXVFHSWLELOLW\ GLDJQRVWLF
PHWKRGV PRGHV RI WUDQVPLVVLRQ FRQWURO DQG SUHYHQWLRQ DQG VRPH QRWHV RI
reporting are presented. 
7KH VHFWLRQVRQEDFWHULDO SDUDVLWLF DQG IXQJDO GLVHDVHV DUH SUHVHQWHGZLWK
JHQHUDO LQIRUPDWLRQRI WKHSDWKRJHQV DQGKRZ WKH\ DV D JURXS UDWKHU WKDQ DV
LQGLYLGXDOSDWKRJHQVDIIHFW¿VKIDUPLQJ
7.3.1 Viral diseases
Spring viremia of carp (SVC)
 Causative agent: Spring viremia of carp virus (SVCV) or Rhabdovirus carpio 
59&VV51$9HVLFXORYLUXV5KDEGRYLULGDH
2. +RVW UDQJH &RPPRQ FDUS Cyprinus carpio NRL FDUS Cyprinus carpio 
koiJUDVVFDUSCtenopharyngodon idellusVLOYHUFDUSHypopthalmichthys 
molitrix ELJKHDG FDUS Aristichthys nobilis FUXFLDQ FDUS Carrasius 
carrasiusJROG¿VKC. auratusRUIHLeuciscus idusWHQFKTinca tinca). 
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+DYHDOVREHHQLVRODWHGIURPQRQF\SULQLG(XURSHDQFDW¿VKRUZHOOVSilurus 
glanis) and rainbow trout (Oncorhynchus mykiss) and detected in pike (Esox 
lucius).
 Geographical distribution: All countries where carp is cultured.
4. &OLQLFDODVSHFWVDQGKRVWVXVFHSWLELOLW\<RXQJ¿VKXSWR\HDUROGDUHPRVW
VXVFHSWLEOHWRFOLQLFDOGLVHDVHEXWDOODJHJURXSVFDQEHDIIHFWHG&DUSDQG
RWKHUVXVFHSWLEOHF\SULQLGVXSWR\HDUROGDUHPRVWVHYHUHO\DIIHFWHGDQG
PRUWDOLWLHVFDQ UDQJHEHWZHHQ±SHUFHQW2EYLRXV LQIHFWLRQPDQLIHVWV
IURPZDWHUWHPSHUDWXUHVUDQJLQJEHWZHHQ±&
5. 'LDJQRVWLFPHWKRGV1RQVSHFL¿FEHKDYLRXUDQGJURVVVLJQVLQFOXGHOHWKDUJ\
JDWKHULQJDWZDWHU LQOHWVRUVLGHVRISRQGV ORVVRIHTXLOLEULXPDEGRPLQDO
GLVWHQVLRQSURWUXGLQJYHQWVDQGWUDLOLQJPXFRXVIDHFDOFDVWVKDHPRUUKDJLQJ
DWWKHEDVHVRI¿QVDQGYHQWEXOJLQJH\HVRUH[RSWKDOPLDRYHUDOOGDUNHQLQJ
DQGSDOHJLOOV7KHVHJURVVVLJQVDVZHOODVYLURORJ\WHVWVDQGWUDQVPLVVLRQ
HOHFWURQPLFURVFRS\PD\EHXVHGDVSUHVXPSWLYHWHVWV,PPXQRDVVD\VDQG
QXFOHLFDFLGDVVD\VDUHQHHGHGDVFRQ¿UPDWRU\GLDJQRVWLFPHWKRGV
6. 0RGHVRIWUDQVPLVVLRQ+RUL]RQWDOWUDQVPLVVLRQYLDGLUHFWZD\VFRQWDFWZLWK
YLUXVVKHGLQWRWKHZDWHUE\IDHFHVXULQHUHSURGXFWLYHÀXLGVNLQPXFRXV
DQG LQGLUHFWO\ WKURXJK YHFWRUV ¿VKHDWLQJ ELUGV WKH FDUS ORXVH Argulus 
foliaceus or the leech Piscicola geometra).
7. &RQWURODQGSUHYHQWLRQ7KHUHLVQRWUHDWPHQW$YRLGH[SRVXUHWRWKHYLUXV
Protective measures could be the following: good hygienic practices (egg 
GLVLQIHFWLRQE\LRGRSKRUWUHDWPHQWUHJXODUGLVLQIHFWLRQRISRQGVFKHPLFDO
GLVLQIHFWLRQRIIDUPHTXLSPHQWFDUHIXOKDQGOLQJRI¿VKWRDYRLGVWUHVVDQG
VDIHGLVSRVDORIGHDG¿VKUHGXFLQJVWRFNLQJGHQVLW\GXULQJZLQWHUDQGHDUO\
spring to reduce spread of the virus. Raising the water temperature above 
±&SUHYHQWVDQGVWRSV69&RXWEUHDNV1HZVWRFNVVKRXOGEHSXWLQWR
TXDUDQWLQHIRUDW OHDVW WZRZHHNVSULRU WRUHOHDVHLQWRSRQGVIRUJURZRXW
The spread can be controlled through immediate removal and destruction of 
LQIHFWHGDQGFRQWDPLQDWHG¿VKDQGUHGXFLQJVWRFNLQJGHQVLW\GXULQJZLQWHU
and early spring. 
8. 5HSRUWLQJWR2,(69&LVDQRWL¿DEOHGLVHDVHRI2,(WKHUHIRUHRFFXUUHQFH
¿UVW WLPH RU UHFXUULQJ UHTXLUHV LPPHGLDWH QRWL¿FDWLRQ RI2,( WKURXJK WKH
&KLHI9HWHULQDU\2I¿FHURIWKHFRXQWU\
Koi herpesvirus (KHV)
 Causative agent: koi herpesvirus
2. +RVW UDQJH FRPPRQ FDUS Cyprinus carpio carpio NRL FDUS Cyprinus 
carpio koiJKRVWFDUSCyprinus carpio goi) 
 *HRJUDSKLFDO GLVWULEXWLRQ ,VUDHO *HUPDQ\ $XVWULD %HOJLXP 'HQPDUN
)UDQFH ,WDO\ /X[HPERXUJ7KH1HWKHUODQGV 3RODQG 6ZLW]HUODQG8QLWHG
.LQJGRP &KLQD +RQJ .RQJ &KLQHVH 7DLSHL ,QGRQHVLD  -DSDQ .RUHD
5HSRI0DOD\VLD6LQJDSRUH7KDLODQG6RXWK$IULFDDQGWKH86$
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4. Clinical aspects and host susceptibility: All age groups appear susceptible. 
5LVNIDFWRUVLQFOXGHZDWHUWHPSHUDWXUHEHWZHHQ±&YLUDOLQIHFWLYLW\
¿VKVL]HDJHSRSXODWLRQGHQVLW\DQGVWUHVVIDFWRUVWUDQVSRUWDWLRQVSDZQLQJ
SRRU ZDWHU TXDOLW\ 0RUWDOLW\ RI DIIHFWHG SRSXODWLRQ LV EHWZHHQ ±
SHUFHQWWRDVKLJKDV±SHUFHQW6HFRQGDU\DQGFRQFRPLWDQWEDFWHULDO
and/or parasitic infections are commonly seen in diseased carp and may 
affect the mortality rate and display of signs.
5. 'LDJQRVWLF PHWKRGV 9LD ¿HOG REVHUYDWLRQV WKH IROORZLQJ VLJQV FDQ EH
QRWLFHG LQFUHDVHG PRUWDOLW\ LQ WKH SRSXODWLRQ RI DOO DJH JURXSV SDOH
discolouration or reddening of the skin and pale discoloration of gills. Other 
JURVVVLJQVLQFOXGHVXQNHQH\HVKDHPRUUKDJHVRQWKHVNLQDQGEDVHRIWKH
¿QV DQG¿QHURVLRQ DGKHVLRQV LQ WKH DEGRPLQDO FDYLW\%HKDYLRXUDO VLJQV
include lethargy. Polymerase chain reaction (PCR) is the required test for 
FRQ¿UPDWRU\GLDJQRVLV
6. 0RGHV RI WUDQVPLVVLRQ +RUL]RQWDO ¿VK WR ¿VK RU WKURXJK YHFWRUV
WUDQVPLVVLRQ &OLQLFDOO\ LQIHFWHG ¿VK DQG FRYHUW YLUXV FDUULHUV DPRQJ
FXOWXUHG IHUDO RUZLOG ¿VK VHUYH DV UHVHUYRLUV RI WKH YLUXV9LUXOHQW YLUXV
LV VKHG YLD IDHFHV XULQH JLOOV DQG VNLQPXFXV%LRWLF RWKHU ¿VK VSHFLHV
SDUDVLWLFLQYHUWHEUDWHVSLVFLYRURXVELUGVDQGPDPPDOVDQGDELRWLFZDWHU
YHFWRUVDQGIRPLWHVPD\EHLQYROYHGLQWUDQVPLVVLRQ,QWHQVLYH¿VKFXOWXUH
koi shows and regional and international domestic trading are the three main 
PHFKDQLVPVWKDWKDYHFRQWULEXWHGWRWKHUDSLGJOREDOVSUHDGRI.+9
7. Control and prevention: No protective vaccine or effective chemotherapeutant 
LV DYDLODEOH DQG FRQWURO RI .+9 LQ QDWXUDO ZDWHU ERGLHV LV LPSRVVLEOH
Biosecurity measures at farm level and border controls may reduce the 
LQWURGXFWLRQDQGVSUHDGRI.+97KHVHPHDVXUHVDUH¿VKIURPGLVHDVHIUHH
VRXUFHVTXDUDQWLQHRILQFRPLQJ¿VKIRUDPLQLPXPRIZHHNVWRPRQWKV
FDUHIXOKDQGOLQJRI¿VKWRDYRLGVWUHVVDQGVDIHGLVSRVDORIGHDG¿VK*RRG
farm hygiene (regular disinfection of ponds and farm equipments) and good 
record keeping can assist in understanding the farm situation. Gross and 
HQYLURQPHQWDOREVHUYDWLRQVDQGVWRFNLQJUHFRUGVPRYHPHQWRI¿VKVKRXOG
EHSURSHUO\UHJLVWHUHG:KHUHSRVVLEOH¿VKIURPGLIIHUHQWVRXUFHVVKRXOGQRW
EHPL[HG&RQWURORIZLOGOLIHYHFWRUVPD\DOVRKHOS(GXFDWLRQRIIDUPHUV
and hobbyists on good health management is also essential. 
8. 5HSRUWLQJWR2,(.+9LVDQRWL¿DEOHGLVHDVHRI2,(7KHUHIRUHRFFXUUHQFH
¿UVW WLPH RU UHFXUULQJ UHTXLUHV LPPHGLDWH QRWL¿FDWLRQ RI2,( WKURXJK WKH
&KLHI9HWHULQDU\2I¿FHURIWKHFRXQWU\
 %DFWHULDOGLVHDVHVRIFDUSV
Common bacterial diseases affecting carps include those belonging to 
0\[REDFWHULD 3VHXGRPRQDV ÀXRUHVFHQV Enterobacter VS DQG Aeromonas 
VSS 0RUSKRORJLFDO FULWHULD DQG ELRORJLFDO FKDUDFWHULVWLFV VKRXOG EH XVHG IRU
GLDJQRVLV,GHQWL¿FDWLRQRIEDFWHULDOSDWKRJHQVWRVSHFLHVOHYHOUHTXLUHVWKHXVH
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of culture methods and observations of the characteristics of monoclonal colonies 
and details of their interaction with the culture medium. 
6XVFHSWLELOLW\RI¿VKWREDFWHULDOLQIHFWLRQVRFFXUVGXULQJDGYHUVHHQYLURQPHQWDO
FRQGLWLRQVHJH[WUHPHWHPSHUDWXUHKHDY\ORDGRIRUJDQLFPDWWHULQWKHZDWHU
RYHUFURZGHGFRQGLWLRQV0DLQWDLQLQJRSWLPDOJURZWKFRQGLWLRQVLQWKHSRQGLVDQ
indispensable preventative measure against occurrence of both acute and chronic 
bacterial infection. Routine application of suitable antibiotics or disinfectants to 
¿VKDIWHUHDFKKDQGOLQJSURFHGXUHPD\SUHYHQWEDFWHULDOFRQWDPLQDWLRQUHVXOWLQJ
LQVNLQRUJLOOLQMXULHVDQGPD\HQDEOHWKH¿VKWRUHFXSHUDWH+RZHYHULWVKRXOG
EHQRWHGWKDWVXVFHSWLELOLW\RI¿VKWRKDQGOLQJLQMXULHVYDU\ZLWKVSHFLHVDVVRPH
species are more sensitive than others. Drug sensitivity test is a must for strains 
of bacteria which has been isolated during diagnosis
 3DUDVLWLFGLVHDVHVRIFDUSV
Important parasite infection of carps includes members of the group of protozoans 
(sessiline parasites such as Epistylis sp. and mobiline parasites such as Trichodina 
VSTrichodinella VS ,FKWKW\RSWKLULXVPXOWL¿OLLVP\[R]RDQV HJMyxobolus 
koiThelohanellus pyriformis) and crustacean parasites (Lernaea cyprinacea). 
Preventative measures against parasite pathogens include creation of 
HQYLURQPHQWDOFRQGLWLRQVWKDWDUHXQIDYRXUDEOHIRUWKHPVXFKDVKHDOWK\SRQG
OLIHUHGXFWLRQRISRWHQWLDOYHFWRUVDQGUHJXODUH[DPLQDWLRQRI¿VKIRUSUHVHQFHRI
SDUDVLWHV*RRGSRQGSUHSDUDWLRQGHVFULEHGLQ&KDSWHULVJRRGSUDFWLFHWRDYRLG
LQIHFWLRQ4XDUDQWLQHRILQFRPLQJ¿VKDQGSURSK\ODFWLFWUHDWPHQWVDUHDOVRJRRG
preventative methods.
 )XQJDOGLVHDVHRIFDUSV
7KHSUHVHQFHRIPRXOGOLNHFRDWLQJRQWKHVNLQRUSUHVHQFHRIÀXII\JURZWKLV
FKDUDFWHULVWLFVRIIXQJDOLQIHFWLRQ:KLOHLWLVHDV\WRUHFRJQL]HVXFKFRQGLWLRQV
LGHQWL¿FDWLRQRIIXQJDOSDWKRJHQVVKRXOGEHGRQHE\DTXDOL¿HGDTXDWLFDQLPDO
health professional before treatment with a suitable antifungal product. 
A common fungal infection affecting carps is caused by Saproglenia spp. 
Infection with Saprolegnia is often linked with damage of skin due to rough 
KDQGOLQJRI¿VK6XFK LQIHFWLRQ LVDPSOL¿HGE\ LQFUHDVHRIZDWHU WHPSHUDWXUH
While Saprolegnia LQIHFWLRQVDUHFRPPRQO\ IRXQGRQ VNLQ LW FDQDOVR LQYDGH
most other tissues. Penetration of hyphae can lead to skin destruction thus leading 
WR RVPRWLF LPEDODQFH DQG UHVSLUDWRU\ LPSDLUPHQW DQG HYHQWXDOO\ WR GHDWK
Important biosecurity measures include proper and professional handling of 
¿VKGHVFULEHGLQ&KDSWHU,QDGGLWLRQWKHSK\VLFDODQGKHDOWKFRQGLWLRQRI¿VK
VKRXOGEHPDLQWDLQHGLQDVWUHVVIUHHUHDULQJDQGVWRULQJHQYLURQPHQW(PHUJHQF\
KDUYHVWRIDIIHFWHG¿VKFDQEHFRVWHIIHFWLYHEHIRUHWKHIXQJXVVSUHDGVDQGDIIHFWV
WKHZKROH¿VKVWRFN
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8. SOCIO-ECONOMIC ISSUES IN CARP PRODUCTION
This chapter covers the social and economic issues of better practices in 
LQYHVWPHQWV LQVWLWXWLRQDODQG OHJDODVSHFWV ULVNPDQDJHPHQW ODERUDQGVDIHW\
DQG PDUNHWLQJ (DFK LVVXH FRPSULVHV NH\ RSHUDWLRQDO SULQFLSOHV DQG EHWWHU
management practices. A guiding principle provides the starting point. For each 
VHW RI %03V WKHUH DUH UHFRPPHQGHG JRYHUQPHQW DFWLYLWLHV WR IDFLOLWDWH WKH
GHYHORSPHQWDQGSURPRWHWKHDGRSWLRQRIWKH%03VE\IDUPVDQG¿UPV
The purpose of this chapter is:
x To suggest and describe strategies to achieve two basic objectives. These 
DUHWRLPSURYHWKHDELOLW\RIIDUPHUVWRGHYHORSDQGFRPSO\ZLWK%03
and to strengthen the capacity of governments to support the development 
DQGLPSOHPHQWDWLRQRIDQHIIHFWLYH%03SURJUDPPH
x 7R SURYLGH SUDFWLFDO JXLGHOLQHV IRU %03 IRU FDUS IDUPV DQG ¿UPV
WR DFKLHYH WKHLU SUR¿WDELOLW\ REMHFWLYHV ZLWKRXW FRPSURPLVLQJ WKHLU
responsibilities to society and the environment.
x To recommend activities addressed to the government agency in charge 
RIDTXDFXOWXUHWRVXSSRUWGHYHORSPHQWDQGDGRSWLRQRIWKH%03
The overall guiding principle is that the development of the carp aquaculture 
VHFWRUVKDOOIROORZDEDODQFHGDSSURDFKWRWKHSXUVXLWRIHFRQRPLFVRFLDODQG
HQYLURQPHQWDO REMHFWLYHV7R HQDEOH WKLV WKH JRYHUQDQFH RI WKH VHFWRUZKLFK
FRPSULVHV FRPPDQG DQG FRQWURO PDUNHW DQG VHOIPDQDJHPHQW PHFKDQLVPV
should ensure the following conditions:
x 7KH SXUVXLW RI SUR¿WDELOLW\ VKDOO QRW FRPSURPLVH HQYLURQPHQWDO
sustainability and social responsibility.
x 7KH SXUVXLW RI HQYLURQPHQWDO DQG VRFLDO REMHFWLYHV VKDOO DV PXFK DV
SRVVLEOHSURYLGHRSSRUWXQLWLHVIRULPSURYLQJWKHSUR¿WDELOLW\REMHFWLYH
RIIDUPVDQG¿UPV,,6'
x /DZV DQG UHJXODWLRQV DQG OHJDOO\ SUHVFULEHG RU YROXQWDU\ VWDQGDUGV
shall help farms to be socially and environmentally responsible without 
FRPSURPLVLQJ WKHLU ¿QDQFLDO REMHFWLYHV DQG VWLÀLQJ WKH JURZWK RI WKH
carp aquaculture sector. 
8.1 Investments
%2;
([DPSOHVRIEDGSUDFWLFHVRILQYHVWPHQW
+DSKD]DUG SODQQLQJ RI GHYHORSPHQWZLWKRXW FRQVLGHUDWLRQ RI WKH HQYLURQPHQWDO DQG VRFLDO
LPSDFWV ZKLFK KDYH D FRQVHTXHQFH RQ WKH HQYLURQPHQWDO VRFLDO DQG ¿QDQFLDO ULVNV WR WKH
investment. 
7RRPXFKIRFXVRQSUR¿WDELOLW\IDFWRUVZLWKOLWWOHFRQVLGHUDWLRQRIWKHVXVWDLQDELOLW\RIWKH
investment. 
,QYHVWPHQWLQDQHZFDUSIDUPDQGH[SDQVLRQRUUHQRYDWLRQRIDQH[LVWLQJRQH
VKRXOGEHJXLGHGE\DQDVVHVVPHQWRIWHFKQLFDOHFRQRPLFDQG¿QDQFLDOIHDVLELOLW\
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DQGDVPXFKDVSRVVLEOHDQHQYLURQPHQWDODQGVRFLDOLPSDFWDVVHVVPHQWRIWKH
LQYHVWPHQW5HODWHG%03VDUHWKHIROORZLQJV
Feasibility criteria 
7KH IHDVLELOLW\ FULWHULD WR DQ LQYHVWPHQW VXPPDULVHG LQ $SSHQGL[  DUH
GHWHUPLQHGLQDVWHSZLVHPDQQHU,WLVLPSRUWDQWWKDW
x 7KH FRVW RI GHYLFHV VWUXFWXUHV DQG SURFHGXUHV ZKLFK HQVXUH WKDW WKH
investment impacts are within prescribed or legislated environmental 
VWDQGDUGVDUHLQFOXGHGLQWKHDVVHVVPHQWRI¿QDQFLDOIHDVLELOLW\
x 7KHLWHPVWKDWZRXOGUHTXLUHSUHLQYHVWPHQWFRVWVDUHWKHGHWHUPLQDWLRQRI
¿QDQFLDO IHDVLELOLW\ DQG LI ODZ UHTXLUHV HQYLURQPHQWDO DQG VRFLDO LPSDFW
DVVHVVPHQWV7KHVHDUHXVXDOO\FDUULHGRXWE\DQH[SHUWZKRVH¿QGLQJVDUH
the basis of the decision as to whether the investment should proceed or stop. 
Better investment practices for social and environmental responsibility
,I WKH GHFLVLRQ LV WR SURFHHG WKH IHDWXUHV DQG SUDFWLFHV WKDW HQKDQFH WKH
environmental and social responsibility of the investment should be incorporated. 
These include the following practices.
Natural capital:
x Investment in maintaining or enhancing the natural and biological assets 
VXFKDVVRLOZDWHUZLOGOLIHDQGYHJHWDWLRQ
x (QHUJ\HI¿FLHQF\
x 0DLQWHQDQFH RI WKH HI¿FLHQF\ RI DOO HTXLSPHQW DQG LI HFRQRPLFDOO\
IHDVLEOHUHSODFHPHQWRIROGDQGHQHUJ\ZDVWHIXOIDFLOLWLHVDQGHTXLSPHQW
x Installation of energy conservation measures including a record of the 
farm energy conservation performance.
x 'HYHORSPHQW RI RQIDUP HQHUJ\ VRXUFHV XVLQJ RI IDUP ZDVWHV ZLQG
water or the sun. 
x Cooperation:
x 7RPDLQWDLQDQGHI¿FLHQWO\RSHUDWHWKHZDWHUGLVWULEXWLRQDQGGLVFKDUJH
systems.
x To maintain the ecological integrity of the common water body such as a 
lake or reservoir designated for culture.
x To replant denuded patches of land or plant trees in bare areas around the 
water body.
x To maintain rural roads which connect the farms to the major roads.
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 ,QVWLWXWLRQDODQGOHJDODVSHFWV
BOX 24
([DPSOHVRIEDGSUDFWLFHVLQLQVWLWXWLRQDODQGOHJDODVSHFWV
7DNLQJOHJDOVKRUWFXWVWREHSUR¿WDEOH
Using personal connections to avoid legal obligations. 
Joining farmers’ organization or association for the wrong reasons such as being able to avail 
of grants or easy loans.
$ IDUP RU ¿UP DFTXLUHV WKH FDSDFLW\ WR FRPSO\ HIIHFWLYHO\ ZLWK UXOHV DQG
UHJXODWLRQV DQG OHJDOO\ VHW VWDQGDUGV DQG WKH DGGLWLRQDO FDSDFLW\ WR DGKHUH WR
codes of conduct and better practices.
Compliance with legal standards is not a better management practice; acquiring 
the ability to comply effectively with regulations is.  This can be achieved through 
individual autonomous effort and through a farmers association. An association 
would increase the effectiveness of individual capacities. Autonomous efforts of 
individual farmers include the following practices:
x XQGHUVWDQGLQJWKHUHTXLUHPHQWVRIWKHOLFHQVLQJDQGUHJLVWUDWLRQV\VWHP
x maintaining updated inventories and status reports of physical and 
¿QDQFLDODVVHWVDQGOLDELOLWLHV
x PDLQWDLQLQJ XSGDWHG UHFRUGV RI IDUP LPSURYHPHQWV DQG RWKHU NH\
PDQDJHPHQWDQGRSHUDWLRQDOLQIRUPDWLRQDQG
x making improvements on leased property instead of using it for 
speculative purposes.
*URXS HIIRUWVZRXOG¿UVW LQFOXGH EHLQJRUJDQL]HG LQWR DQ DVVRFLDWLRQ DQG
then cooperating in these practices. A primary goal of a farmer association should 
be to improve its capacity to manage the association professionally. This should 
LQYROYH DPRQJ RWKHUV UHSUHVHQWDWLRQ WHFKQLFDO DVVLVWDQFH DQG WUDLQLQJ 7KH
association should participate actively in sector related activities: 
x GHYHORSPHQWRISROLFLHV UHJXODWLRQVDQGVWDQGDUGVZKLFK LQFOXGHV WKH
obligation for providing government with all information needed in 
IRUPXODWLQJRUDPHQGLQJODZVUHJXODWLRQVDQGVWDQGDUGV
x formulation of an industry code of practice enhancing the performance 
DQGLPDJHRIWKHLQGXVWU\
x IRUPXODWLRQRIUXUDOGHYHORSPHQWVWUDWHJLHVDQGSODQV
x RUJDQL]LQJ DFWLYLWLHV WR H[FKDQJH RSLQLRQV DQG H[SHULHQFHV DPRQJ WKH
PHPEHUVDQG
x ZRUNLQJZLWKWHFKQLFDOLQVWLWXWLRQVWREULQJVFLHQWL¿FDQGWHFKQLFDODGYLFH
to the association.
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8.3 Risk management
BOX 25
([DPSOHVRIEDGSUDFWLFHVDWULVNPDQDJHPHQW
'LVFKDUJLQJIDUPZDVWHRUHIÀXHQWLQWRSXEOLFZDWHUVWRDYRLGSD\LQJIRUDQRQIDUPZDVWH
treatment facility.
Operating the farm as if it had no links with the community.
Ignoring good relations with the community. 
,JQRULQJSHUIRUPDQFHHI¿FLHQF\VWDQGDUGVDQGLPSURYHPHQWVIRUWKHIDUP
There are two important points to note regarding risk management:
x DGKHUHQFHWR%03ZKHWKHUWHFKQLFDORUHFRQRPLFZRXOGDYRLGULVNVRU
PLWLJDWHULVNLPSDFWVDQG
x VRFLDO DQG HFRQRPLF ULVNV DQG WKH ULVNV WKDW RULJLQDWH IURP QDWXUDO
SK\VLFDOELRORJLFDODQGHQYLURQPHQWDOKD]DUGVDUHOLQNHGWKHELRORJLFDO
natural and physical risks impact on the economic performance of farms. 
0LWLJDWLQJ ULVNV FRVWV PRQH\ %HLQJ SUR¿WDEOH ZLWKRXW FXWWLQJ FRUQHUV LV
probably the only way to bear the cost without becoming insolvent or provoking 
D FKDOOHQJH IURP VRFLHW\ 7KHUHIRUH EHLQJ HFRQRPLFDOO\ YLDEOH LV D VRFLDO
responsibility. The application of risk analysis and risk management together 
ZLWKWKHDGRSWLRQRI%03LPSURYHVWKHSURVSHFWRIORQJWHUPHFRQRPLFYLDELOLW\
)$28PHVKet al
$VVHVVPHQW DQGPDQDJHPHQW RI VRFLDO HFRQRPLF DQG HQYLURQPHQWDO ULVNV
DUHDSDUWRIWKHNH\RSHUDWLRQDOSULQFLSOH7KHUHIRUHPDQDJHPHQWVWUDWHJLHVDQG
RSHUDWLRQDOSURFHGXUHVVKRXOGLQFOXGHLWWRHQKDQFHSUR¿WDELOLW\
Risk analysis VKRXOGEHSDUWRI WKHEHWWHUPDQDJHPHQWSUDFWLFHVRID¿VK
IDUPRU¿UP$GRSWLRQRI%03VWKDWPLWLJDWHQDWXUDOELRORJLFDOSK\VLFDODQG
environmental risks also prevent or at least mitigate social and economic risks 
%HNH¿at alDQG.HOO\DVFLWHGE\%XHQRLQ%RQGDG5HDQWDVR
$VRFLDODQGHFRQRPLFULVN±RULHQWHG%03VKRXOGDLP
x WRDYRLGFDXVLQJKDUPWRVRFLHW\ZLWKLWVSUDFWLFHDQGSURGXFWVDQG
x to enhance the contribution of the farm to the welfare of society.
x 7KHSUDFWLFDODFWLYLWLHVWRDFKLHYHWKHDERYHWZRSXUSRVHVZRXOGLQFOXGH
x safety assessments of management and operating procedures and of 
SURGXFWVEDVHGRQULVNDQDO\VLV
x WUDLQLQJIDUPPDQDJHUVRQULVNDVVHVVPHQWDQGPDQDJHPHQWDQG
x LQVWDOOLQJD+$&&3V\VWHPZKLFKLVDSSOLFDEOHIRUDQRQIDUPSURFHVVLQJ
IDFLOLW\
x LQVWDOOLQJDQHIÀXHQWDQGVROLGZDVWHPDQDJHPHQWV\VWHPLQFOXGLQJZDWHU
DQGZDVWHUHF\FOLQJ
––––––––––––––––––––
37$SSOLFDWLRQRI WKHSURFHVV UHTXLUHV WUDLQLQJDQGH[SHULHQFH$ ULVN DQDO\VLVPDQXDOKDVEHHQ
GHYHORSHGE\)$2)LVKHULHVDQG$TXDFXOWXUH6HUYLFH)$2
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x keeping of records of performance against standards to improve on 
SUHYLRXVSHUIRUPDQFH
x EX\LQJ D FURS LQVXUDQFH SROLF\ RU LI LW LV QRW DYDLODEOHZRUNLQJZLWK
JRYHUQPHQWWRGHYHORSLW
x working with government in the formulation of policies on pricing and 
WD[DWLRQRILQSXWVXSSOLHV
x working with government to develop group insurance credit schemes of 
UHDVRQDEOHWHUPVDQG
x establishing a reputation for reliability in terms of timely supply of 
quality products.
 /DERUDQGVDIHW\
BOX 26
([DPSOHVRIODERUDQGVDIHW\UHODWHGEDGSUDFWLFH
([SORLWLQJZRUNHUVE\PDNLQJWKHPZRUNORQJHUKRXUVIRUWKHVDPHZDJH
+LULQJFKLOGODERU
Discriminating against women with lower wage and/or working hours
+LULQJZLWKRXWDFOHDUZULWWHQFRQWUDFW
Ignoring hazards on the farm.
Paying lower than the minimum wage prescribed by law.
Giving priority to labor from outside the community.
A code of conduct on labor and employment that contains better management 
SUDFWLFHVVKRXOGEHVHSDUDWHO\GHYHORSHG,WVKRXOGEHJXLGHGE\,/2VWDQGDUGV
LQWHUQDWLRQDOIUDPHZRUNDJUHHPHQWVWKHQDWLRQDOODERUFRGHDQGUHOHYDQWFRGHV
RISUDFWLFHVRIVLPLODULQGXVWULHV6FK|PDQQet al
Responsible labor practices and the elimination of hazards to the life and 
health of workers are the key operational principles. These increase the technical 
DQGHFRQRPLFHI¿FLHQF\RIWKHIDUPDQGDYRLGFRVWO\OLDELOLWLHV
7KH %03V LQFOXGH WKH SROLFLHV DQG SUDFWLFHV RQ HPSOR\PHQW ZRUNHUV¶
FRPSHQVDWLRQSURYLVLRQRIZHOIDUHEHQH¿WVKHDOWK\DQGVDIHZRUNLQJFRQGLWLRQV
founded on the principles of fairness and social justice. Fair labor practices prevent 
ODERUPDQDJHPHQWFRQÀLFWVFRQÀLFWZLWK WKHFRPPXQLW\ VRFLDO VDQFWLRQVDQG
OHJDO DFWLRQV ,W LV DOVR DYRLGVEDGSXEOLFLW\$KDUPRQLRXV ODERUPDQDJHPHQW
UHODWLRQLPSURYHVWKHHI¿FLHQF\DQGSUR¿WDELOLW\DQGHQKDQFHVWKHVXVWDLQDELOLW\
RIDIDUP*RRGZRUNLQJFRQGLWLRQVLPSURYHZRUNHUV¶HI¿FLHQF\DQGPRUDOHDQG
DYRLGGDQJHURXVVLWXDWLRQVLQMXULHVRUGHDWK%03VLQFOXGHWKHIROORZLQJ
x practice of open and transparent recruitment by publicly announcing job 
RSHQLQJV
x recruitment of as many workers as possible from the community where 
WKHIDUPLVORFDWHG
x FOHDUH[SODQDWLRQRIWKHWHUPVDQGFRQGLWLRQVRIWKHHPSOR\PHQW
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x H[HFXWLRQRIFOHDUO\XQGHUVWRRGZULWWHQHPSOR\PHQWFRQWUDFWZLWKHYHU\
ZRUNHU
x provision for a remuneration package to workers commensurate to 
UHVSRQVLELOLW\
x LPSOHPHQWDWLRQ RI D ZRUNHUV SHUIRUPDQFH VFKHPH DQG SURYLVLRQ RI
LQFHQWLYHIRUDERYHDYHUDJHSHUIRUPDQFH
x provision for equal opportunity employment to women and not 
GLVFULPLQDWLQJZRPHQLQWHUPVRIZDJHVDQGZRUNLQJKRXUV
x UHPRYLQJRUUHGXFLQJWKHKD]DUGVWRKHDOWKDQGOLIH
x SURYLVLRQ IRU PHGLFDO DQG KHDOWK LQVXUDQFH WR ZRUNHUV DUUDQJLQJ IRU
HPHUJHQF\PHGLFDOWUHDWPHQWV¿UVWDLGVHUYLFHDQGUHJXODUKHDOWKFKHFN
XSV
x DUUDQJLQJIDLUZRUNVKLIWVDQGJUDQWLQJRIRIIGD\VDQGKROLGD\V
x QRWHPSOR\LQJPLQRUVLQRWKHUZRUGVFKLOGODERUPXVWQRWEHHPSOR\HG
x KLULQJ SUDFWLFHV DQG GHFLVLRQV VKRXOG QHYHU EH LQÀXHQFHG E\ UDFH
HWKQLFLW\DQGUHOLJLRXVEHOLHI
x VDIHW\ UHJXODWLRQV DSSOLFDEOH LQ WKH FRXQWU\ VKRXOG EH REVHUYHG DQG
HQIRUFHGLQFOXGLQJWUDLQLQJRIVDIHW\UHJXODWLRQVRQZDWHUDQGLFH
x training programmes should be provided for those who wish to upgrade 
WKHLUVNLOOV
x LIODERUVDYLQJWHFKQRORJ\LVDGRSWHGZRUNHUVLQH[FHVVVKRXOGEHJLYHQ
RWKHUWDVNVUDWKHUWKDQEHLQJWHUPLQDWHGDQG
x LQVWLWXWLQJDJULHYDQFHDQGQHJRWLDWLRQPHFKDQLVP LV LPSRUWDQWEXW DV
PXFKDVSRVVLEOHJULHYDQFHVDQGFRQÀLFWVVKRXOGEHVHWWOHGDPLFDEO\
8.5 Marketing
BOX 27
([DPSOHVRIEDGSUDFWLFHVRIPDUNHWLQJ
Conniving with other farms to manipulate market price of product.
,JQRULQJPDUNHWWUHQGVLQFOXGLQJGHPDQGSULFHVDQGFRPSHWLQJRUVXEVWLWXWHSURGXFWV
(QJDJLQJLQDSULFHZDURURWKHUXQKHDOWK\IRUPRIFRPSHWLWLRQZLWKRWKHUIDUPHUV
Ignoring product safety standards.
$Q HI¿FLHQW PDUNHW PHFKDQLVP HQDEOHV IDUPHUV WR EH EHWWHU FRQQHFWHG WR
economic development activities. It also makes the cost of products affordable to 
WKHSRRUHUSHRSOHDQGDOORZVSURGXFHUVDQGWUDGHUVWRREWDLQMXVWL¿DEOHUHWXUQV
IURPWKHLULQYHVWPHQWV9DQ$QURR\D
.H\RSHUDWLRQDOSULQFLSOHLV WKDWPDUNHWLQJSUDFWLFHVRIIDUPVVKRXOGEHLQ
line with the social objective of assuring that quality and safe food is available 
and accessible to all.
%HWWHUPDUNHWLQJSUDFWLFHVDUHFDUULHGRXWPRUHHI¿FLHQWO\E\DQRUJDQL]HG
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industry. Farmers’ organizations should include marketing in their functions to 
DFKLHYHHFRQRP\RIVFDOHUHGXFHFRVWVDQGUHOLDEO\VXSSO\WKHPDUNHWZLWK¿VK
RIJRRGTXDOLW\DQGUHDVRQDEOHSULFH)DUPHUVLQSXWVXSSOLHUV¿VKWUDGHUVERWK
wholesalers and retailers) and representatives of consumers should establish 
FROODERUDWLYHUHODWLRQVEDVHGRQPXWXDOLQWHUHVWDQGWUXVWWRLPSURYHHI¿FLHQF\
DQG REWDLQ HTXLWDEOH EHQH¿W IURP WKH SURGXFWLRQ DQG PDUNHWLQJ RI ¿VK 9DQ
$QURR\E
7KHVSHFL¿FSUDFWLFHVRIIDUPVVKRXOGLQFOXGHWKHIROORZLQJPHDVXUHV
x IDUPHUV WUDGHUV DQG SURFHVVRUV VKRXOG SDUWLFLSDWH DFWLYHO\ LQ WKH
GHYHORSPHQWDQGDGRSWLRQRIVDIHW\DQGTXDOLW\VWDQGDUGV
x XVHVWDQGDUGUHIULJHUDWLRQLFLQJDQGWUDQVSRUWIDFLOLWLHV
x VFKHGXOLQJWKHPDUNHWLQJRI¿VKZKHQWKHUHLVWKHKLJKHVWGHPDQGIRULW
and 
x development of value added product forms preferred by the market.
x A farmers’ association has an indispensable role in marketing. It should: 
x ensure that every member complies with the standards to avoid a bad 
LPDJHDQGDGYHUVHSXEOLFSHUFHSWLRQRIWKHHQWLUHVHFWRUDQG
x improve the capacity of members to obtain and analyse market information 
WRHQVXUHSURGXFWTXDOLW\DQGVDIHW\ZLWKPDLQWDLQLQJIUHVKQHVVRI¿VK
with
 *RYHUQPHQWVXSSRUWWR%03V
7KLV VHFWLRQ UHYLHZV WKH UROH RI JRYHUQPHQW LQ SURPRWLQJ UHJXODWLQJ DQG
VXSSRUWLQJDTXDFXOWXUHGHYHORSPHQWDQGVXJJHVWVVSHFL¿FVXSSRUWDQGIDFLOLWDWLQJ
DFWLYLWLHVWRWKHGHYHORSPHQWDQGDGRSWLRQRI%03LQFDUSDTXDFXOWXUH
 *RYHUQPHQWVXSSRUWIRULQYHVWPHQW%03V
The best signal to investors is assurance that investments are secure. This would 
UHTXLUHDSROLF\WKDWLVVSHFL¿FWRDTXDFXOWXUH7KHSROLF\VKRXOGLQFOXGHDPRQJ
RWKHUVFOHDUJXLGHOLQHVDQGUHJXODWLRQVIRULQYHVWPHQWVLQFHQWLYHVWRLQYHVWRUV
VWDWHPHQWVRISULRULWLHVDQGDQDTXDFXOWXUHGHYHORSPHQWSODQWKDWLVHODERUDWHG
with the involvement of all primary stakeholders. 
7KH WKUHH PDMRU UROHV RI JRYHUQPHQWV DUH WR UHJXODWH WR SURPRWH DQG WR
support private sector investments. Governments should invest in research and 
GHYHORSPHQW DFWLYLWLHV FDSLWDO LQIUDVWUXFWXUH DQGSXEOLF VHUYLFHV DQGXWLOLWLHV
Governments should develop or strengthen the technical capacities of private 
IDUPV DQG ¿UPV DYRLGLQJ VXEVLGLHV WKDW GLVWRUW WKH PDUNHWV DQG ZHDNHQ WKH
FRPSHWLWLYHQHVVRIWKHFDUSDTXDFXOWXUHVHFWRULQWKHORQJWHUP,QWKHFRQWH[WRI
WKHVHUROHVJRYHUQPHQWVSHFL¿FVXSSRUWIRULQYHVWPHQW%03ZRXOGLQFOXGHWKH
following:
x JRYHUQPHQWVVKRXOGLPSURYHHI¿FLHQF\RIZDWHUVXSSO\DQGGLVWULEXWLRQ
V\VWHPV SURYLGLQJ VDIHJXDUGV IRU WKH TXDOLW\ DQG UHOLDELOLW\ RI ZDWHU
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VXSSO\XVHGIRUFDUSFXOWXUHLQSRQGVDQGIRUWKHHQYLURQPHQWDOLQWHJULW\
RIZDWHUERGLHVGHVLJQDWHGIRUFDUSFXOWXUH
x LI DSSOLFDEOH JRYHUQPHQWV VKRXOG GHOLQHDWH DTXDFXOWXUH ]RQHV DQG
GHYHORSUHJXODWLRQVWRDFFHVVPDQDJHDQGXWLOL]HWKHDTXDFXOWXUH]RQHV
DQGSURYLGHUHDVRQDEOHLQFHQWLYHVWRXVHUV
x LQIUDVWUXFWXUHLQYHVWPHQWRIJRYHUQPHQWVLPSURYHVWKHHI¿FLHQF\RIWKH
DTXDFXOWXUH VHFWRU WRR 7KLV ZRXOG LQFOXGH ZHOOPDLQWDLQHG IDUPWR
PDUNHWURDGV
x governments should assure a reliable energy supply and a policy to 
LQFUHDVHHI¿FLHQF\RIHQHUJ\XVH7KLVFRXOGLQFOXGHDQLQFHQWLYHV\VWHP
IRU HI¿FLHQW DQG GLVLQFHQWLYHV IRU LQHI¿FLHQW XVH RI HQHUJ\ DVZHOO DV
WHFKQLFDO DQG ¿QDQFLDO VXSSRUW IRU WKH GHYHORSPHQW DQG XVH RI JUHHQ
HQHUJ\VRXUFHV
x VXSSRUW RI JRYHUQPHQWV WR WHFKQRORJ\ GHYHORSPHQW WUDLQLQJ DQG
H[WHQVLRQZLOOLQFUHDVHWKHWHFKQLFDOHI¿FLHQF\RI¿VKIDUPV
x governments should concentrate on genetic research and development to 
LPSURYHDQGPDLQWDLQWKHTXDOLW\RIFDUSVWRFNVVHH%R[
x governments should support development and technical assistance in the 
establishment of a national feed and aquaculture supplies manufacturing 
LQGXVWU\ LQ FDVH WKH VFDOH RI ¿VK SURGXFWLRQ MXVWL¿HV WKLV ,I LW LV QRW
IHDVLEOHDQDWLRQDOIHHGDQGDTXDFXOWXUHVXSSOLHVWUDGLQJDQGGLVWULEXWLRQ
V\VWHPRSHUDWHGE\WKHSULYDWHVHFWRUVKRXOGEHSURPRWHGDQG
x governments should initiate and encourage activities to commercialize 
carp farming but refrain from activities that compete with the private 
sector. 
 *RYHUQPHQWVXSSRUWIRULQVWLWXWLRQDO%03V
Government regulations and standards should strengthen the overall capacities of 
IDUPVDQG¿UPVE\SURYLGLQJWKHIROORZLQJDVVLVWDQFH
x encouraging and facilitating formation of farmers’ organizations and 
LQGXVWU\DVVRFLDWLRQV
x RUJDQL]DWLRQRIVWDNHKROGHUFRQVXOWDWLRQVLQWKHIRUPXODWLRQRIVWDQGDUGV
SROLFLHVODZVDQGUHJXODWLRQVDQGLQWKHGHYHORSPHQWRILQGXVWU\FRGHRI
SUDFWLFHV
x integration of carp aquaculture in rural development projects as well as 
involvement of other economic sectors in the strategic planning for carp 
DTXDFXOWXUH$'%1$&$
x involvement of other stakeholders of common resources in regular 
FRQVXOWDWLRQV HVSHFLDOO\ VXSSOLHUV DQG XVHUV RI ZDWHU $'%1$&$

x provision for correct long term leases on land and water bodies designated 
for carp aquaculture which should include disincentives or even penalties 
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on improper use of the resources and property speculations (ADB/
1$&$
x VXSSRUWLQJ WKH HVWDEOLVKPHQW RI D PDUNHW HFRQRP\EDVHG WHFKQLFDO
VXSSRUWDQGH[WHQVLRQVHUYLFHVIRUFDUSDTXDFXOWXUH
x promulgation or improvement of the aquaculture licensing and registration 
V\VWHPDQG
x development of incentives for improving standards and implementing a 
monitoring system for compliance with standards.
 *RYHUQPHQWVXSSRUWWRULVNPDQDJHPHQW%03V
The ability to avoid or manage risks depends largely on the capacity for risk 
assessment. Government support should thus promote activities to enable the carp 
DTXDFXOWXUHVHFWRUWRDFTXLUHRUVWUHQJWKHQWKLVFDSDFLW\,QSDUWLFXODUWRLPSURYH
social and economic performance of the carp aquaculture sector governments 
should:
x SURYLGHWUDLQLQJDQGWHFKQLFDODGYLFHRQULVNDQDO\VLVDQGPDQDJHPHQW
x disseminate the information on risk analysis and management as applied 
WRDTXDFXOWXUHGHYHORSHGE\)$2
x develop and provide training and advice to professionals and farmers on 
HQYLURQPHQWDODQGVRFLDOULVNDVVHVVPHQW
x WUDLQDQGJUDQWOLFHQVHWRTXDOL¿HGSURIHVVLRQDOVDQGWHFKQLFLDQVIRU(,$
x promote environmental standards and monitor the compliance to 
VWDQGDUGV
x provide or encourage the private sector to include a crop insurance 
VFKHPHIRUDTXDFXOWXUHLQWKHLUSRUWIROLR
x provide an aquaculture credit scheme through a government bank or 
SULYDWHEDQNVRUOHJLWLPDWHOHQGLQJRSHUDWLRQV
x HVWDEOLVKDIDYRXUDEOHDQGSURJUHVVLYHSULFLQJSROLF\DQGWD[DWLRQVFKHPH
for imported and locally produced supplies for carp farming; this would 
UHGXFH¿QDQFLDOULVNVDQG
x HVWDEOLVKDWUDQVSDUHQWDQGPDUNHWEDVHGSULFLQJSROLF\IRU¿VKDQG¿VK
SURGXFWVIURPFDUSDTXDFXOWXUHIDUPVWRDOVRUHGXFH¿QDQFLDOULVNV
 *RYHUQPHQWVXSSRUWIRUODERUDQGVDIHW\%03V
7REHDEOHWRUHJXODWHIDUPVRU¿UPVWKH\VKRXOGEHSDUWRIWKHIRUPDOVHFWRU,Q
RWKHUZRUGVWKH\VKRXOGEHUHJLVWHUHGDQGOLFHQVHGWRRSHUDWH7KHJRYHUQPHQW
VKRXOGWKXVFRQGXFWDVXUYH\DQGGHYHORSDVLPSOHDQGLQH[SHQVLYHV\VWHPRI
UHJLVWUDWLRQDQGOLFHQVLQJRI¿VKIDUPV
)RU ODERUPDWWHUV LQFOXGLQJZRUNVDIHW\JRYHUQPHQWVQHHG WR LPSURYH WKH
capacity of farms to understand and comply with regulations. Governments can 
work with the industry to develop a code of conduct on labor and employment. 
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Its practical support could include the following: 
x DGRSWLRQ XSGDWH DQG GLVVHPLQDWLRQ RI D PLQLPXP ZDJH IRU WKH
DTXDFXOWXUHVHFWRUDQGPRQLWRULQJLWVLPSOHPHQWDWLRQ
x GLVVHPLQDWLRQ RI QDWLRQDO ODERXU ODZV UHJXODWLRQV DQG VWDQGDUGV
WKDW SHUWDLQ WR DTXDFXOWXUH DQG ¿VK SURFHVVLQJ DQG PRQLWRULQJ WKHLU
LPSOHPHQWDWLRQDQG
x developing and implementing a “skills development programme” for 
aquaculture workers at all levels.
 *RYHUQPHQWVXSSRUWIRUPDUNHWLQJ%03V
$FULWLFDOUHVSRQVLELOLW\RIJRYHUQPHQWVLVHQVXULQJDQHI¿FLHQWPDUNHW,WVKRXOG
WKXVSUHYHQWPDUNHWGLVWRUWLQJDUUDQJHPHQWVVXFKDVPRQRSROLHVROLJRSROLHVDQG
PRQRSVRQLHVIURPIRUPLQJRURSHUDWLQJ7KHVSHFL¿FVXSSRUWWRLQGXVWU\ZRXOG
include the following:
x price control mechanisms for farm products should be used prudently 
WR NHHS WKH SULFH RI ¿VK LH FDUSV DW D OHYHO WKDWPDNHV WKH SURGXFW
DIIRUGDEOH WR WKH SRRU DW WKH VDPH WLPH SURYLGH VXI¿FLHQW EHQH¿W WR
SURGXFHUV9DQ$QURR\D
x VDIHW\DQGTXDOLW\VWDQGDUGVVKRXOGEHGHYHORSHGDQGZLGHO\SURPRWHG
x ensuring that retailers and wholesalers do not form a cartel to dictate 
SULFHVWRSURGXFHUV
x establishment or promotion of the establishment of ancillary industries 
that support product quality improvement and maintenance such as ice 
SODQWVUHIULJHUDWLRQDQGFROGVWRUDJH
x introduction of simple market regulations and support of the establishment 
DQG RSHUDWLRQ RI SXEOLF ¿VKPDUNHWV ZKLFK DUH HI¿FLHQW VDQLWDU\ DQG
convenient. The latter is to encourage private investors to establish and 
RSHUDWHHI¿FLHQWSXEOLF¿VKPDUNHWV
x establishment or improvement of a national market statistics and 
LQIRUPDWLRQV\VWHP
x XSGDWLQJSURGXFWSULFHLQIRUPDWLRQVXSSO\DQGGHPDQGLQIRUPDWLRQDQG
SURYLGLQJWKHVHLQIRUPDWLRQLQUHDOWLPHDQG
x VXSSRUWRIPDUNHWUHVHDUFKRQSURGXFWSUHIHUHQFHVVXSSO\DQGGHPDQG
potential competition which should include advice on the results and 
LPSOLFDWLRQVRIWKH¿QGLQJVWRERWKSURGXFHUVDQGWUDGHUV
 6WUDWHJ\WRSURPRWHWKHGHYHORSPHQWDQGDGRSWLRQRI%03V
7KHHVVHQWLDOUHTXLUHPHQWIRUWKHGHYHORSPHQWRIDVHFWRUVXFKDVFDUSDTXDFXOWXUH
is to include it in the national aquaculture development strategy and plans. In this 
FRQWH[WWKHHOHPHQWVRIWKHVWUDWHJ\WRSURPRWHWKHGHYHORSPHQWDQGDGRSWLRQRI
%03VDUHGHWDLOHGEHORZ
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Science-based 
%03VVKRXOGEHJXLGHGE\VFLHQWL¿FLQIRUPDWLRQRULQWKHDEVHQFHRIVXFKWKH
EHVWDYDLODEOHHPSLULFDODQGSURYHQH[SHULHQFH%03VDUHQRWVWDWLFDQG¿[HG
WKH\VKRXOGEHXSGDWHGDVQHZLQIRUPDWLRQEHFRPHVDYDLODEOH
Proven practices from other sources 
Best practices in policy and regulations can be borrowed from other countries 
and other aquaculture industries and adapted to carp aquaculture and to the local 
setting. This would be facilitated by a regional cooperation arrangement. 
International guidelines
7KH GHYHORSPHQW RI %03V VKRXOG EH LQIRUPHG E\ UHOHYDQW LQWHUQDWLRQDO
FRQYHQWLRQV DJUHHPHQWV SURWRFROV DQG SULQFLSOHV WKDW SHUWDLQ WR ¿VKHULHV
DTXDFXOWXUHDQG LWV LPSDFWV WRRU OLQNVZLWK WKHHQYLURQPHQWELRGLYHUVLW\DQG
WUDGHDVZHOODVFOLPDWHYDULDELOLW\
Stakeholder consultations
7KHIRUPXODWLRQRISROLFLHVDQGGHYHORSPHQWRI%03VDUHDOZD\VEHWWHULQIRUPHG
ZLWK DPXOWLVWDNHKROGHU FRQVXOWDWLRQ ,WZLOO QHHGPRUH UHVRXUFHV WR FRQGXFW
VWDNHKROGHU FRQVXOWDWLRQV EXW WKH EHQH¿WV ZLOO OLNHO\ RXWZHLJK WKH FRVW 7KH
EHQH¿WV LQFOXGH DPRQJ RWKHUV WKH EDODQFHG FRQVLGHUDWLRQ RI WKHZHOIDUH DQG
QHHGVRIYDULRXVVHFWRUVWKHZLGHVSUHDGDFFHSWDQFHDQGVXSSRUWRIWKHUHVXOWLQJ
SROLF\ EHWWHU FRPSOLDQFH ZLWK ODZV DQG UHJXODWLRQV DQG D PRUH HIIHFWLYH
implementation of the better management practices. This mitigates the risks of 
QRQFRPSOLDQFH DQG RFFXUUHQFH RI RSSRUWXQLVWLF EHKDYLRXUV ZKLFK ZRXOG EH
more costly to government and harmful to society.
Farmers’ organizations
The formation of farmers’ associations should be encouraged and facilitated by 
ERWK WKH JRYHUQPHQW DQG WKH IDUPHUV 7KH EHQH¿WV LQFOXGH WKH VPDOOHU IDUPV
being able to achieve economy of scale:
x KDYLQJDVWURQJHUFROOHFWLYHWUDQVDFWLRQSRZHUZLWKVXSSOLHUVDQGEX\HUV
x EHLQJPRUHHIIHFWLYHDWDGRSWLQJDQGLPSOHPHQWLQJ%03DQG
x UHGXFLQJ WKH FRVW DQG LQFUHDVLQJ WKH HI¿FLHQF\ RI SURYLGLQJ E\
JRYHUQPHQW DQG DFTXLULQJ E\ PHPEHUV RI WHFKQLFDO VHUYLFHV
technology and information.
Cooperation among market chain players
([SHULHQFHVLQGLIIHUHQWDTXDFXOWXUHVHFWRUVRIPDQ\FRXQWULHVKDYHVKRZQWKH
EHQH¿WV RI WKH SOD\HUV LQ WKH PDUNHW FKDLQV VHHG SURGXFHUV IHHG VXSSOLHUV
SURGXFHUVWUDGHUVSURFHVVRUVEX\HUVFRRSHUDWLQJUDWKHUWKDQWDNLQJDGYDQWDJH
Socio-Economic Issues In Carp Production
102 Better Management Practices for Carp Production in Central and Eastern Europe, the Caucasus And Central Asia
RIHDFKRWKHU8PHVKHWDO9DQ$QURR\E7KLVUHGXFHVVRFLDODQG
HFRQRPLFULVNVDQGLQFUHDVHVRYHUDOOHI¿FLHQF\RIWKHPDUNHWLQJFKDLQ
Capacity building
Strengthening the capabilities of institutions and people is the foundation of a 
SURJUHVVLYH DQG VXVWDLQDEOH DTXDFXOWXUH LQGXVWU\$ QDWLRQZLGH RU VHFWRUZLGH
assessment of capacity building needs will better inform a national development 
VWUDWHJ\DQGSODQ,WZLOOLQFUHDVHWKHHI¿FLHQF\RIUHVRXUFHDOORFDWLRQIRUHGXFDWLRQ
and training and increase the effectiveness of manpower and institutional capacity 
building activities by concentrating resources and efforts on priority needs.
Business and technological innovations
This is a subset of capacity building but it should be considered seriously because 
FXUUHQWSUREOHPVZLOO¿QGHIIHFWLYHDQGHI¿FLHQWUHVROXWLRQWKURXJKLQQRYDWLRQV
2QH DSSOLFDWLRQ RI LQQRYDWLYHQHVV LV ¿QGLQJ D ZD\ WR WXUQ D SUREOHP LQWR D
EXVLQHVVRSSRUWXQLW\'UXFNHU
,QVXPPDU\WKHJRYHUQDQFHLVVXHVWKDWUHODWHWRWKHDFKLHYHPHQWRIWKHVRFLDO
and economic objectives of carp farming are: 
x policy and regulations should ensure allocation of national resources to 
WKHFDUSDTXDFXOWXUHVHFWRUDVVXUHDQGSURWHFWSURSHUW\ULJKWVJUDQWRU
GHQ\OHJDOOLFHQVHIRUIDUPVWRRSHUDWH
x VXSSRUWRI WKHDGRSWLRQRI%03DQGSHQDOL]LQJRSSRUWXQLVWLFEHKDYLRU
VXFK DV FRUUXSWLRQ DQG IUDXGXOHQW WUDQVDFWLRQV IUHHULGLQJ DQG UHQW
VHHNLQJ
x UHJXODWLRQRIWKHPDUNHWRQO\DVQHFHVVDU\
x DOORZLQJ DQG VXSSRUWLQJ DQ HI¿FLHQWPDUNHWPHFKDQLVPZKLFK VKRXOG
LQFOXGH MXGLFLRXV XVH RI UHJXODWLRQV WR HQFRXUDJH HI¿FLHQF\ DQG
FRPSHWLWLYHQHVVRIIDUPV
x SURYLGLQJ WKH LQFHQWLYHV IRU HI¿FLHQF\ DQG UHVSRQVLEOH EHKDYLRU DQG
SHQDOL]LQJLQHI¿FLHQF\DQGLUUHVSRQVLEOHEHKDYLRXU
x VHOIJRYHUQDQFHUHGXFHVWKHFRVWRIPDQDJLQJDQGJRYHUQLQJWKHVHFWRU
DQGLPSURYHVHI¿FLHQF\RIJRYHUQPHQWVHUYLFHV2UJDQL]HG SURGXFHUV
LPSURYHWKHLUHFRQRP\RIVFDOHDQG
x VRFLDOLQVWLWXWLRQVWUDGLWLRQVDQGVRFLDOQRUPVFDQEHYHU\HIIHFWLYHDQG
HI¿FLHQWLQUHVROYLQJFRQÀLFWVEHWZHHQHPSOR\HUVDQGZRUNHUVRQHTXDO
partnership basis.
8.8 Conclusion
7KHJURZLQJERG\RIGRFXPHQWHGFDVHVRIDGRSWHG%03DQGFRGHVRIFRQGXFW
E\ ¿VK IDUPHUV KDV SURYLGHG VWURQJHU HYLGHQFH WR WKH VWDWHPHQW WKDW EHLQJ
environmentally responsible makes good business sense. 
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This raises the question as to whether the market can be relied on to instil 
VRFLDOUHVSRQVLELOLW\7KHDQVZHULVLWFDQDQGWKHYROXQWDU\DGRSWLRQRIFRGHV
RI FRQGXFW DQG %03V DQG DGKHUHQFH WR VWDQGDUGV FRQ¿UP WKH HI¿FLHQF\ DQG
effectiveness of the market. 
7KHPDUNHWKRZHYHU LV RQO\RQHRI DQXPEHURIJRYHUQDQFHPHFKDQLVPV
ZKLFKLQFOXGHODZVDQGUHJXODWLRQVVRFLDOQRUPVRIFRQGXFWDQGVHOIPDQDJHPHQW
by organized farmers. Social responsibility increases the positive impacts of a 
farm on society. It mitigates the impacts of probably all types of risks that a 
farmer faces. Because carp farms have to be economically viable the mechanisms 
WKDWIDFLOLWDWHVRFLDOUHVSRQVLELOLW\VKRXOGQRWEHRQO\HIIHFWLYHWKH\VKRXOGDOVR
DVVXUHWKDWWKHVHIDUPVRSHUDWHHI¿FLHQWO\
Socio-Economic Issues In Carp Production
104 Better Management Practices for Carp Production in Central and Eastern Europe, the Caucasus And Central Asia
9. IMPLEMENTATION, MONITORING AND UPDATING
 ,PSOHPHQWDWLRQRI%03VLQWKLVGRFXPHQW
7KHVH YROXQWDU\ %03V IRU FDUS SURGXFWLRQ DUH WR EH LQWHUSUHWHG DQG DSSOLHG
LQWKHLUHQWLUHW\LQDPDQQHUFRQVLVWHQWZLWKQDWLRQDOODZVDQGUHJXODWLRQVDQG
ZKHUHWKH\H[LVWLQWHUQDWLRQDODQGUHJLRQDODJUHHPHQWV
$OOFDUSSURGXFHUVRZQHUVDQGHPSOR\HHVLQ&HQWUDODQG(DVWHUQ(XURSH
Caucasus and Central Asia and all members of the Central Asian and Caucasus 
Regional Fisheries and Aquaculture Commission should collaborate in the 
IXO¿OPHQWDQGLPSOHPHQWDWLRQRIWKHSULQFLSOHV%03VDQGUHFRPPHQGDWLRQVLQ
this document.
The Central Asian and Caucasus Regional Fisheries and Aquaculture 
&RPPLVVLRQPHPEHUVUHOHYDQWLQWHUQDWLRQDOERGLHVDQGQDWLRQDORUJDQL]DWLRQV
VKRXOG SURPRWH WKH XQGHUVWDQGLQJ RI WKHVH%03V IRU FDUS SURGXFWLRQ DPRQJ
SHRSOHLQYROYHGLQDTXDFXOWXUHSDUWLFXODUO\RZQHUVRIFDUSKDWFKHULHVDQGIDUPV
and employees of these establishments.
 Both governmental and nongovernmental national and relevant international 
RUJDQL]DWLRQV RI WKH DTXDFXOWXUH LQGXVWU\ DQG ¿QDQFLDO LQVWLWXWLRQV VKRXOG
recognize the special circumstances and requirements of carp producers and other 
VWDNHKROGHUV LQGHYHORSLQJFRXQWULHVHVSHFLDOO\ WKRVHLQ WKHODQGORFNHG/RZ
,QFRPH )RRG'H¿FLW &RXQWULHV /,)'&V LQ WKH &HQWUDO$VLDQ DQG &DXFDVXV
region. They should support the effective and progressive implementation of 
WKHVH%03VDQGUHFRPPHQGDWLRQV6WDWHVUHOHYDQWLQWHUJRYHUQPHQWDODQGQRQ
JRYHUQPHQWDO RUJDQL]DWLRQV UHVHDUFK DQG HGXFDWLRQ LQVWLWXWLRQV DQG ¿QDQFLDO
LQVWLWXWLRQVVKRXOGZRUNWRDGGUHVVWKHVHLPSOHPHQWDWLRQQHHGVHVSHFLDOO\LQWKH
DUHDVRI¿QDQFLDODQGWHFKQLFDODVVLVWDQFHWHFKQRORJ\WUDQVIHUFDSDFLW\EXLOGLQJ
and training.
 0RQLWRULQJWKHLPSOHPHQWDWLRQRIWKH%03V
In its region the Central Asian and Caucasus Regional Fisheries and Aquaculture 
&RPPLVVLRQ LQ FROODERUDWLRQ ZLWK JRYHUQPHQW DJHQFLHV DQG DTXDFXOWXUH
DVVRFLDWLRQV ZLOO PRQLWRU DPRQJ LWV PHPEHU FRXQWULHV WKH DSSOLFDWLRQ DQG
LPSOHPHQWDWLRQRIWKH%03VIRUFDUSSURGXFWLRQDQGLWVHIIHFWVRQJURZWKRIWKH
VXEVHFWRUSUR¿WDELOLW\¿VKKHDOWKHQYLURQPHQWDOLPSDFW¿VKTXDOLW\DQGVDIHW\
The Central Asian and Caucasus Regional Fisheries and Aquaculture 
&RPPLVVLRQZLOO WKURXJK LWV UHJXODU VHVVLRQV UHSRUW HYHU\ WKUHH\HDUVRQ WKH
VWDWXVRILPSOHPHQWDWLRQRIWKHVH%03VIRUFDUSSURGXFWLRQLQLWVUHJLRQ
 8SGDWLQJRIWKHVH%03V
,Q LWV UHJLRQ WKH &HQWUDO $VLDQ DQG &DXFDVXV 5HJLRQDO )LVKHULHV DQG
$TXDFXOWXUH &RPPLVVLRQ WKURXJK LWV 7HFKQLFDO $GYLVRU\ &RPPLWWHH 7$&
DQGLQFROODERUDWLRQZLWKFDUSFXOWXUHH[SHUWVPD\UHYLVHWKHVH%03VIRUFDUS
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SURGXFWLRQWDNLQJLQWRDFFRXQWQHZGHYHORSPHQWVLQUHSURGXFWLRQFXOWXUHDQG
PDQDJHPHQWRIFDUSVSHFLHVDVZHOODV¿QGLQJVGHULYHGIURPWKHPRQLWRULQJRI
LPSOHPHQWDWLRQRIWKHVH%03V
9.4 Future directions
&RPPRQFDUSLVERWKDQH[FHOOHQWIRRGDQGDSRSXODUVSRUW¿VKZKLFKWRJHWKHU
ZLWKLWVDIIRUGDELOLW\HQVXUHLWVOHDGLQJUROHDQGVWHDG\SUHVHQFHRQWKHPDUNHWV
RIWKHFRXQWULHVRIQRWRQO\&((DQG&&$EXWDOVRRIFRXQWULHVVXFKDV5XVVLD
and China.
Until today the only economically feasible way of carp production is pond 
polyculture or natural culture of carps in water reservoirs and principle irrigation 
FDQDOV,WLVXQOLNHO\WKDWWHFKQLTXHVSUDFWLFHVDQGXVHGIDFLOLWLHVDQGHTXLSPHQW
presented in this document will radically change in the coming years. Still it is 
H[SHFWHGWKDWIXUWKHULQQRYDWLRQVRQGHWDLOVRIRYHUDOOFRPPRQFDUSSURGXFWLRQ
ZLOOLPSURYHLWVSUR¿WDELOLW\,WLVWKDWMXVWL¿HVWKHQHHGIRUIXWXUHXSGDWHVRIWKHVH
%03VPHQWLRQHGLQWKHSUHYLRXVFKDSWHU
At present there are no alternatives of pond polyculture of common carp 
ZKHQ¿VKSURWHLQLVSURGXFHGIURPLQH[SHQVLYHIDUPDQGIRRGLQGXVWU\ZDVWHV
%XWZLWQHVVLQJKRZIDVWWKHHFRQRPLFVRFLDODQGHQYLURQPHQWDOFRQGLWLRQVDUH
FKDQJLQJWRJHWKHUZLWKWKHUDSLGGHYHORSPHQWRI¿VKIHHGLQGXVWU\WKHIHDVLELOLW\
and importance of tank and cage culture of common carp may increase in the 
IXWXUHFRQVLGHUDEO\7KLVZLOOFDOOIRUWKHHODERUDWLRQRIWKHVSHFL¿F%03VRIFDUS
culture in tanks and cages as a separate new publication.
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$SSHQGL[
CARPS CULTURED IN CEE AND CCA 
There are many different smaller and larger carp species. All of them belong to 
the family of Cyprinids and can be found in most of the natural and manmade 
ZDWHUVRI&((DQG&&$FRXQWULHV
Smaller and medium size carps such as bleaks (Alburnus sps. FKXEV
(Leuciscus sps.FUXFLDQFDUSCarassius carassius) and gibel (Carassius auratus 
gibelioGDFHVRXI¿HDQGLGHLeuciscus sps.PLQQRZVPhoxinus sps.UDVERUD
(Pseudorasbora parvaURDFKHVRutilus rutilus) and rudds (Scardinius sps.) are 
FRPPRQLQWKHQDWXUDOZDWHUVIURPZKHUHWKH\HQWHULQWRWKH¿VKSRQGZLWKZDWHU
7KH\PD\EHDQXLVDQFHLQSRQGVHVSHFLDOO\LQQXUVHU\SRQGV+RZHYHUWKH\FDQ
DOVREHXVHIXODVIRRG¿VKIRUYDOXDEOHSUHGDWRUVSHFLHVRUWKH\FDQEH¿VKHGDQG
VROGDVEDLW¿VK
Breams (Abramis sps.) and barbs (Barbus sps.) are medium and larger carps 
which can be both accidently or deliberately part of carp culture in ponds. They 
DUHHVSHFLDOO\SRSXODUDVVSRUW¿VK
Asp (Aspius aspius) and tench (Tinca tinca) have special status among the 
FDUSV$VSLVDSUHGDWRUWKHUHIRUHLWLVVRXJKWDIWHUE\DQJOLQJODNHVDQGIHH¿VKLQJ
IDUPVZKLOHWHQFKLVDKLJKO\YDOXHGGHOLFDF\LQPDQ\FRXQWULHV
7KHUHDOODUJHFDUSVFXOWXUHGLQ&((DQG&&$DUHWKHFRPPRQFDUSCyprinus 
carpio) and the Chinese major carps (silver carp (Hypophthalmichthys molitrix
bighead carp (Aristichtis nobilis JUDVV FDUS Ctenopharyngodon idella) and 
black carp (Mylopharyngodon piceus).
&RPPRQFDUSLVDIUHVKZDWHU¿VKQDWLYHWR(XUDVLDZKLFKKDVEHHQLQWURGXFHG
WRHYHU\SDUWRIWKHZRUOGZLWKH[FHSWLRQRI1RUWKHUQ$VLDDQGWKHSROHV&RPPRQ
FDUSRUVLPSOHFDUSLVWKHROGHVWGRPHVWLFDWHG¿VKDQGIRUWKDWUHDVRQWKHUHLVD
long standing relationship with this animal.
3RSXODULW\RI FDUS DV IRRG¿VKGLIIHUV IURPFRXQWU\ WR FRXQWU\ HYHQ IURP
UHJLRQWRUHJLRQZLWKLQDJLYHQFRXQWU\$OWKRXJKLQLWLDOO\FDUSZDVDIRRG¿VKLQ
ODWHUWLPHVLWVLPSRUWDQFHDVVSRUW¿VKDOVRLQFUHDVHG
&DUSH[SORLWVODUJHDQGVPDOOPDQPDGHDQGQDWXUDOUHVHUYRLUVDQGSRROVLQ
slow or fast moving rivers. Though they prefer larger still or slower moving water 
ERGLHVZLWKVRIWVHGLPHQWVWKH\DUHWROHUDQWDQGKDUG\¿VKWKDWWKULYHLQDZLGH
YDULHW\RIDTXDWLFKDELWDWV3DJHDQG3XUU)URHVHDQG3DXO\
Attributes of carp include high environmental tolerances such as temperature 
±o&VDOLQLW\XSWRDERXWSDUWVSHUWKRXVDQGS+IURPWRDQGR[\JHQ
OHYHOVDVORZDVVDWXUDWLRQ7KHVHDVZHOODVEHLQJRPQLYRURXVZLWKDKLJK
UHSURGXFWLYHFDSDFLW\DUHUHDVRQVZK\WKH¿VKLVZLGHO\GLVWULEXWHGDQGIRXQGLQ
most types of freshwater habitat. 
&DUSRIWHQJURZWRFPLQOHQJWKDQGZHLJKWWRNJEXWLWLVQRW
H[FHSWLRQDOIRUFRPPRQFDUSWRUHDFK±NJ
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&DUSLVFKDUDFWHUL]HGE\LWVGHHSERG\VHUUDWHGGRUVDOVSLQHDQGLWVPRXWK
ZKLFKPDNHVWKH¿VKFDSDEOHRIGLJJLQJLQWKHPXGRIWKHERWWRPRIDZDWHUERG\
&RORXUDQGSURSRUWLRQVDUHH[WUHPHO\YDULDEOHEXWVFDOHVDUHDOZD\V ODUJH
and thick. 
When wild carp was introduced into ponds it naturally started to change its 
WRUSHGRVKDSHGERG\LQWRDGHHSODWHUDOO\FRPSUHVVHGDQGKXQFKEDFNHGERG\
/DWHULQGLYLGXDOVDSSHDUHGWKDWGLGQRWKDYHDUHJXODUJHRPHWULFDODUUDQJHPHQW
RI VFDOHV EXW VKRZHG LUUHJXODULWLHV LQFOXGLQJ IRUPV ZKHUH QXPEHU RI VFDOHV
UHGXFHGSDUWO\RUWRWDOO\GLVDSSHDUHG7KHVHYDULDWLRQVVRRQEHFDPHDIRXQGDWLRQ
IRUDUWL¿FLDOVHOHFWLRQV8OWLPDWHO\GRPHVWLFDWHGFRPPRQFDUSDUHUHSUHVHQWHG
E\DODUJHYDULHW\RIIRUPVVXFKDVWKHIXOO\VFDOHGFDUSOLQHDUPLUURUFDUSDQG
leather (or naked) carp.
Common carp generally spawns in the spring and early summer under the 
FOLPDWH RI &(( DQG &$$ FRXQWULHV 7KH\ VHJUHJDWH LQWR JURXSV LQ WKH ÀRRG
SODLQVWRVSDZQ&DUSSUHIHUVKDOORZZDWHUVZLWKGHQVHZDWHUZHHGFRYHU0DOHV
H[WHUQDOO\IHUWLOL]HHJJVZKLFKWKHIHPDOHVVFDWWHURYHUWKHVXUIDFHRIZDWHUZHHGV
LQDYHU\DFWLYHPDQQHU(JJVVWLFNWRWKHVXEVWUDWHXSRQZKLFKWKH\DUHVFDWWHUHG
$VVRRQDVIHUWLOL]HGHJJVDWWDFKWRWKHVXEVWUDWHWKHUHLVQRIXUWKHUSDUHQWDOFDUH
Incubation of eggs and hatching is rapid and the newly hatched larvae stick to the 
VXEVWUDWH+RZHYHUWKH\GHYHORSYHU\TXLFNO\DQGVWDUWWRVZLPDQGVHDUFKIRU
feed within days.
,QQDWXUHDW\SLFDOIHPDOHDERXWFPLQOHQJWKPD\SURGXFHHJJV
DWRQHVSDZQLQJZLWKVRPHHVWLPDWHVDVKLJKDVRQHPLOOLRQRYHUWKHEUHHGLQJ
VHDVRQ7RWDO OHQJWK RI KDWFKHG ODUYDH LV EHWZHHQ  WR PP7HPSHUDWXUH
VWRFNLQJGHQVLW\DQGDYDLODELOLW\RIIRRGLQÀXHQFHLQGLYLGXDOJURZWKDQGE\WKH
WLPHWKH¿VKUHDFKPPWKH\RONLVFRQVXPHGDQGWKH\EHJLQWRIHHGDFWLYHO\
&DUS XVXDOO\ UHDFK VH[XDO PDWXULW\ ZKHQ WKH WHVWHV DQG RYDULHV GHYHORS
6H[XDOPDWXULW\FDQRFFXUDWDYHU\HDUO\DJHLQFDUSZKHUHZDWHUVDUHFRQVWDQWO\
ZDUP8QGHUFOLPDWLFFRQGLWLRQVRI&((DQG&&$WKHVH[XDOPDWXULW\RIFDUSLV
UHDFKHGZKHQPDOHVDUH±\HDUROGDQGIHPDOHDUHDURXQG±\HDUROG
7HUP³&KLQHVHPDMRUFDUSV´ LV WKHFROOHFWLYHQDPHRI VLOYHUFDUSELJKHDG
FDUS JUDVV FDUS DQGEODFN FDUS7KH\ DUH QDWLYH LQ WKH ODUJH HDVWHUQ ULYHUV RI
&KLQHIURPZKHUHWKH\ZHUHLQWURGXFHGWRPDQ\FRXQWULHVDOORYHUWKHZRUOG
Chinese major carps were introduced into both natural and manmade waters of 
&((DQG&&$GXULQJWKHVDQGV
&KLQHVH PDMRU FDUSV ZHUH DQG VWLOO DUH LPSRUWDQW ¿VK VSHFLHV RI FDUS
polyculture. They are produced with carp because together they utilize entirely 
WKHGLIIHUHQW W\SHRIQDWXUDO¿VK IRRGZKLFKJURZV LQDSRQG6LOYHUFDUSDQG
ELJKHDGFDUSIHHGRQWKHSK\WRSODQNWRQDQG]RRSODQNWRQJUDVVFUDSFRQVXPHV
ZDWHUZHHGVZKLOHFRPPRQFDUSIHHGVRQLQVHFWVDQGLQVHFWODUYDHDQGLWGLJVIRU
food in the mud of the pond bottom.
&KLQHVHPDMRUFDUSVDUHULYHULQH¿VKHV7KH\PLJUDWHXSVWUHDPIRUVSDZQLQJ
ZKHUHWKH\PDWHLQFOHDQIDVWÀRZLQJVHFWLRQVRIWKHULYHU
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5HOHDVHGDQGIHUWLOL]HGHJJVÀRDWLQWKHZDWHUFROXPQZKHUHWKH\LQFXEDWH
UDSLGO\DQGKDWFKZLWKLQDERXWDGD\+DWFKHGODUYDHFRQWLQXHÀRDWLQJZLWKWKH
FXUUHQWIRUDQDGGLWLRQDO±GD\V%\WKHHQGRIWKLVSHULRGWKH\FRQVXPHWKHLU
\RONVDFNJXOSDLUDQGVWDUW WR VZLPKRUL]RQWDOO\$W WKHVDPH WLPH WKH\VWDUW
to feed from their environment. In the nature this is the time when they usually 
DUULYHWRWKHÀRRGSODLQZKHUHWKH\RXQJGHYHORSLQJIU\¿QGHQRXJKIRRG
8QGHUWKHFOLPDWLFFRQGLWLRQVRI&((DQG&((&KLQHVHPDMRUFDUSVEHFRPH
VH[XDOO\PDWXUHZKHQWKH\DUHDERXW±\HDUVROG6LPLODUO\WRRWKHU¿VKVSHFLHV
PDOHVEHFRPHVH[XDOO\PDWXUHG±\HDUHDUOLHUWKDQIHPDOHV
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$SSHQGL[
TRADITIONAL CARP MONOCULTURE
%HIRUHWKHLQWURGXFWLRQRI&KLQHVHPDMRUFDUSVLQ&HQWUDODQG(DVWHUQ(XURSH
the Caucasus and Central Asia common carp was the only large Cyprinid which 
ZDVSURGXFHGLQ¿VKSRQGVLQWKHVHUHJLRQV7KRXJKFDUSZDVVWRFNHGWRJHWKHU
ZLWKRWKHU¿VKVSHFLHVPDLQO\ZLWKSUHGDWRUVWKLVFXOWXUHV\VWHPZDVWKHFODVVLF
PRQRFXOWXUH RI FDUS ZKLFK GHYHORSHG RQ H[SHULHQFHV JDLQHG GXULQJ PDQ\
centuries.
7HFKQLTXHVRIFDUSFXOWXUHLQSRQGVVLJQL¿FDQWO\SURJUHVVHGSDUDOOHO WR WKH
GHYHORSPHQWRILQWHUUHODWHGVFLHQFHVVXFKDVFKHPLVWU\OLPQRORJ\K\GURELRORJ\
DQG¿VKELRORJ\)RXQGDWLRQRIPRGHUQ VFLHQFHEDVHGFDUSFXOWXUH LQ(XURSH
ZDVHVWDEOLVKHGE\WKHV$OUHDG\GXULQJWKHVH\HDUVPDQ\XVHIXO%03LQ
WKH IRUPRISUDFWLFDOERRNVZHUHSXEOLVKHGRQFDUSFXOWXUH LQPDQ\GLIIHUHQW
countries. 
,QWKHFRXUVHRISODQQLQJFDUSSURGXFWLRQRYHUDOOTXDOLWLHVORFDWLRQVRLODQG
ZDWHU RI ¿VK SRQGVZHUH VXJJHVWHG WR EH FDUHIXOO\ FRQVLGHUHG WRJHWKHUZLWK
economic aspects and market demands. 
7$%/($
&DWHJRULHVRIFDUSSRQGSURGXFWLYLW\
&DWHJRULHVRIQDWXUDO
SURGXFWLYLW\
1DWXUDOQHWFDUS
SURGXFWLRQNJKD
1HWFDUSSURGXFWLRQLQFUHDVHGE\PDQXULQJ
DQGIHHGLQJ
NJKD Fold NJKD
9HU\ SURGXFWLYH YHU\
JRRGSRQGV ! ± ±
Productive
JRRGSRQGV ±
± ±
/HVVSURGXFWLYH
PHGLXPSRQGV ±
± ±
3RRUO\SURGXFWLYH
ZHHNSRQGV  2 
Source+DQNy
6LPLODUO\DV WRGD\ WKHDFWXDOSURGXFWLYLW\RISRQGVZDV WKH¿UVWDQGPRVW
LPSRUWDQW GHWHUPLQLQJ IDFWRU WR EH WDNHQ LQWR DFFRXQW ZKHQ SODQQLQJ ¿VK
production. 
$FFRUGLQJO\ ¿VK SRQGV ZHUH FODVVL¿HG LQWR IRXU FDWHJRULHV SUHVHQWHG LQ
7DEOH$
2WKHUVSHFLDOLVWVRIWKHSHULRG5pSDVV\HVWDEOLVKHGDVOLJKWO\GLIIHUHQW
UDQJHIRUFDWHJRULVLQJQDWXUDOSURGXFWLYLW\RISRQGV7KLVYDULHGEHWZHHQDQG
115
NJKDQHWFDUSSURGXFWLRQZLWKH[WUHPHVOHVVWKDQDQGPRUHWKDQNJ
ha.
$OUHDG\LQWKH¿UVWGHFDGHVRIVWKHWKUHH\HDUORQJF\FOHZDVWKHZLGHO\
SUDFWLFHGZD\RISURGXFLQJWDEOH¿VKFDUS7KLVWLPHWKHUHFRPPHQGHGVL]HVRI
RQHVXPPHUROGDQGWZRVXPPHUROGFDUSWRVWRFNZHUH±DQG±
NJUHVSHFWLYHO\ZKLOHVL]HRIWDEOH¿VKYDULHGEHWZHHQDQGNJ
'XULQJ WKHVH GHFDGHV ¿VK IDUPHUV OHDUQHG WKH LPSRUWDQFH RI FRUUHFW
SRQG SUHSDUDWLRQV ZHOO SODQQHG DQG H[HFXWHG VWRFNLQJ DQG SURSHU JURZRXW
PDQDJHPHQWSUDFWLFHVLQFOXGLQJPDQXULQJIHUWLOL]DWLRQDQGIHHGLQJ
7$%/($
5HFRPPHQGHGQXPEHURIVWRFNHGFDUSLQXQIHGDQGIHGSRQGV
3URGXFHGDJHJURXSRIFDUS
6WRFNHG¿VK1RKD
:LWKRXWIHHGLQJ :LWKIHHGLQJ
7ZRVXPPHUROG¿VK ± ±
7DEOH¿VK ± ±
Source)LVKHU
$IWHUWKH6HFRQG:RUOG:DUPRVWRIWKH&((FRXQWULHVEHFDPHSDUWRI8665
OHGVRFLDOLVWEORFN+HUH¿VKIDUPVZHUHDOVRQDWLRQDOLVHGRUDQQH[HGWR¿VKHULHV
DQG DJULFXOWXUDO FRRSHUDWLYHV7KHUHIRUH XQWLO WKH HDUO\VSURGXFWLRQZDV
GULYHQE\WKUHHDQG¿YH\HDUSODQVRQVWDWHDQGFRRSHUDWLYH¿VKIDUPVDOORYHU
&((DQG&&$
&KDQJHGSROLWLFDODQGHFRQRPLFFRQGLWLRQVLQ&((DQG&&$FRXQWULHVGLG
QRWFRQVLGHUDEO\HIIHFWHGFDUSSURGXFWLRQLQSRQGV7KRXJKVL]HRIWDEOH¿VKFDUS
VRPHZKDWUHGXFHGWR±NJDQGLQVRPHUHJLRQVRIWKH8665±NJ¿VK
ZDVDOUHDG\FRQVLGHUUHDG\IRUFRQVXPSWLRQFDUSSURGXFWLRQLQWHQVL¿HG
'XULQJ WKH V WKH WHUP ³HFRQRPLF LQGLYLGXDO JURZWK RI FDUS´ ZDV
introduced and widely used. Accordingly tables were compiled in order to guide 
¿VKIDUPHUVLQFRUUHFWSODQQLQJ2QHRIWKHVHWDEOHVLVSUHVHQWHGLQ7DEOH$
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$W WKH FODVVLFDO FDUS PRQRFXOWXUH SURSRUWLRQV RI WRWDO SRQG DUHD RI RQH
VXPPHUROG WZRVXPPHUROGDQGWDEOH¿VKSURGXFWLRQZHUHDQG
SHUFHQWUHVSHFWLYHO\&RQFHSWUHJDUGLQJHFRQRPLFJURZWKUDWHRIFDUSVOLJKWO\
FKDQJHGGXULQJWKHVVHH7DEOHV$DQG$
%\WRGD\WKHFRQFHSWRIHFRQRPLFLQGLYLGXDOJURZWKRIFDUSIXUWKHUVLPSOL¿HG
([WHQVLYH¿HOGH[SHULHQFHVSURYHGWKDWLIVWRFNLQJGHQVLWLHVDUHZLWKLQWKHUDQJHV
SUHVHQWHGLQ7DEOHV$DQG$WKHJURZWKUDWHZLOOEHDVIROORZVEHORZ+RUYiWK
%pUHVDQG8UEiQ\L
x )LUVW\HDU±IURP±JUWR±JUIROG
x 6HFRQG\HDU±IURP±JUWR±JUIROG
x 7KLUG\HDU±IURP±JUWR±JUIROG
7$%/($
5HVXOWVRIH[WHQVLYHPRQRFXOWXUHRIGLIIHUHQWDJHJURXSVRIFDUS
Produced age 
JURXS
IURPWR
Stocked
6XUYLYDO
Harvested
1RKD NJKD 1RKD NJKD
0LQ 0D[ 0LQ 0D[ 0LQ 0D[ 0LQ 0D[ 0LQ 0D[
)URPODUYDH
7RRQHVXPPHU
ROG¿VK
    5     
)URPDGYDQFHG
IU\
7RRQHVXPPHU
ROG¿VK
  8       
)URPRQH
VXPPHUROG¿VK
7RWZRVXPPHU
ROG¿VK
         
)URPWZR
VXPPHUROG¿VK
7RWDEOH¿VK
         
Source+RUYiWK%pUHVDQG8UEiQ\L
,QDOOSRQGVZKHUHSRQGPRQRFXOWXUHRIRQHVXPPHUROGWZRVXPPHUROG
DQGWDEOH¿VKSURGXFWLRQLVSUDFWLFHGDERXW±SHUFHQWRIWKHWRWDOQXPEHURI
¿VKLVSUHGDWRUVHJSLNHSLNHSHUFKRUFDW¿VK7KHLUDFWXDOQXPEHUGHSHQGVRQ
WKHQXPEHUDQGVSHFLHVRIXQZDQWHG¿VKZKLFKZLOOVHUYHDVIRRG¿VKRIWKHP
Traditional Carp Monoculture
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7$%/($
5HVXOWVRIVHPLLQWHQVLYHDQGLQWHQVLYHPRQRFXOWXUHRIGLIIHUHQWDJHJURXSVRIFDUS
3URGXFHGDJHJURXS
IURPWR
Stocked Survival 

Harvested
1RKD NJKD 1RKD NJKD
0LQ 0D[ 0LQ 0D[ 0LQ 0D[ 0LQ 0D[ 0LQ 0D[
)URPODUYDH
7RDGYDQFHGIU\          
)URPODUYDH
7RRQHVXPPHUROG
¿VK
    5     
)URPDGYDQFHGIU\
7RRQHVXPPHUROG
¿VK
         
)URPRQHVXPPHU
ROG¿VK
7RWZRVXPPHUROG
¿VK
         
)URPWZRVXPPHU
ROG¿VK
7RWDEOH¿VK
         
Source+RUYiWK%pUHVDQG8UEiQ\L
7KH&]HFKH[DPSOHZKHUH±SHUFHQWRIQDWLRQDO¿VKSURGXFWLRQLVFDUS
VKRZV WKDW WKHUH DUH FHUWDLQ SK\VLFDO HQYLURQPHQWDO DQG HFRQRPLF FRQGLWLRQV
and circumstances which justify classical carp monoculture in ponds. 
7KHQDWLRQDODYHUDJHRIFDUSSURGXFWLRQ LVNJKD2QO\±SHUFHQW
of carp production is based on supplementary feeding. The rest of the carp 
production is based on the natural productivity of ponds. The market size carp is 
DERXW±\HDUROGDQGZHLJKWVDERXW±NJ$GDPHN%HUNDDQG+XGD
,QUHJLRQVZLWKVLPLODUFOLPDWLFFRQGLWLRQV¿VKIDUPHUVFDQOHDUQIURPWKH
QDWLRQDODQGUHJLRQDOUHVXOWVRI&]HFK¿VKSURGXFWLRQVHH7DEOH$
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7$%/($
6HOHFWHGSURGXFWLRQGDWDRISRQGIDUPLQJLQWKHGLIIHUHQWUHJLRQVRI&]HFK5HSXEOLF
Region
5HVXOWVNJKD 3URSRUWLRQRIVSHFLHV
0LQ Avg. 0D[ Ca
rp
C
hi
ne
se
 m
. 
ca
rp
s
Te
nc
h
Pi
ke
Pi
ke
pe
rc
h
W
el
s
Tr
ou
t
:
KLW
H¿
VK
South Bohemia    86 5 2     
West Bohemia    86 2 2     
Central Bohemia    86 5 2     
Eastern Bohemia 667 667 667 86 5 2     
&]HFK0RUDYLDQ+LJKODQG    75      5 
South Moravia    82       
Central Moravia     5      
Northern Moravia 552 552 552 86 5 2     
&]HFK5HSXEOLF    86.6       
Source2U]HV]NR),33
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$SSHQGL[
NATURAL CULTURE OF CARP
,Q FDVH RI QDWXUDO FXOWXUH RI FDUS WKHPDQDJHPHQW RI ¿VK VWRFNZLWK SODQQHG
VWRFNLQJDQG¿VKLQJLVWKHRQO\KXPDQLQWHUYHQWLRQ,WLVZLGHO\SUDFWLFHGLQZDWHU
UHVHUYRLUVDQGODUJHSRQGVZKHUHXVHRIPDQXUHIHUWLOL]HUVDQGVXSSOHPHQWDU\
IHHGVLVLPSRVVLEOHEDQQHGRUHFRQRPLFDOO\QRWIHDVLEOH7KXV¿VKSURGXFWLRQLQ
WKHVHZDWHUVLVH[FOXVLYHO\DQGHQWLUHO\EDVHGRQWKHLUQDWXUDO¿VKIRRGSURGXFWLRQ
FDSDFLWLHVVHH)LJXUHLQ&KDSWHU
:KHQSUDFWLFLQJQDWXUDOFXOWXUHFRPPRQFDUSLVQRW WKHRQO\¿VKVSHFLHV
7KHUHDUHRWKHUODUJH&\SULQLGVDQGRUSUHGDWRU¿VKHVZKLFKDUHVWRFNHGWRJHWKHU
with carp. The actual proportion of different carps and predators depends on the 
physical and biological qualities of the given water body. For sake of simplicity 
such waters can be grouped according to their temperature.
Partly and locally warming up waters
Temperature of oligotrophic waters located on higher altitudes does not warm 
XS'HSWK DQG WHPSHUDWXUH VWUDWL¿FDWLRQNHHSZDWHU FRRO HYHQGXULQJ VXPPHU
PRQWKV7KHVHZDWHUVDUH W\SLFDOO\ WURXWDQGZKLWH¿VKZDWHUVXQOHVV WKHUHDUH
locations where water depth is shallow enough to warm up to the point which 
supports the growth of carp.
:DWHUV RI WKLV W\SH ZLOO SURGXFH OHVV WKDQ DERXW ± NJKD LI WKH\ DUH
LUUHJXODUO\ DQG GLVSURSRUWLRQDOO\ VWRFNHG 9DQ $QURR\ 0HQD 0LOODU 6SUHLM
+RZHYHUZLWKSURSHU¿VKVWRFNPDQDJHPHQWSURGXFWLRQFDQEHDERXW±
NJKDLQZKLFKSURSRUWLRQRIFDUSFDQEHDVPXFKDV±SHUFHQW$FWXDO
UHVXOWVGHSHQGRQOHQJWKRIZDUPPRQWKVWRWDODUHDRIVKDOORZZDUPLQJXSSDUWV
of the water body and overall productivity of the given water. 
),*85($
$W\SLFDOGHHSFROGZDWHUPRXQWDLQ
reservoir
),*85($
$W\SLFDOVKDOORZZDWHUUHVHUYRLU
In this type of waters carp does not grow 
well.
Shallow reservoirs warm up in the same way 
DV¿VKSRQGV
3KRWRFRXUWHV\RI*\|UJ\+RLWV\DQG$QGUiV:R\QiURYLFK
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Moderately warming up waters
7HPSHUDWXUHRIPRGHUDWHO\ZDUPLQJXSZDWHUVUHPDLQVDURXQG±oC during 
the summer months. Therefore it is pointless to stock Chinese major carps which 
require higher temperature to feed and grow intensively. In this case carp is the 
only feasible choice among large Cyprinids. With planned stocking and yearly 
¿VKLQJQDWXUDOFDUSSURGXFWLRQRIVXFKZDWHUVPD\YDU\EHWZHHQDQGNJ
ha. Actual results depend on length of warm months and productivity of the given 
water.
Warming up waters
In reservoirs and ponds where water warms up considerably during summers 
KLJKHU¿VKSURGXFWLRQFDQEHH[SHFWHG,IZDWHUWHPSHUDWXUHRIWKHVHZDWHUVZDUP
XSVWHDGLO\WR±o&QRWRQO\VWRFNLQJRIFRPPRQFDUSEXWDOVRVWRFNLQJRI
Chinese major carps become feasible. 
)LVKSURGXFWLRQRIWKLVW\SHRIZDWHUVPD\YDU\EHWZHHQ±NJKD)LVK
production of such waters depends on the number of warm summer months and 
the actual productivity of the given water body.
Hypertrophic waters
'XHWRGLIIHUHQWUHDVRQVWKHUHDUHK\SHUWURSKLFZDWHUVZKHUH¿VKJURZH[WUHPHO\
ZHOOVHH)LJXUH$,QWKHVHZDWHUVSURGXFWLRQFDQEHDVPXFKDVWKHUHVXOWLQD
ZHOOPDQXUHGXQIHG¿VKSRQG
),*85($
'LIIHUHQW¿VKVSHFLHVIURPDK\SHUWURSKLFZDWHUUHVHUYRLULQ+XQJDU\
2XWRIDQHWWRWDO\HDUO\SURGXFWLRQRIDERXWNJKDFRPPRQFDUSJUDVVFDUSDQGSUHGDWRU
¿VKHV UHSUHVHQWHGRQO\DERXW±SHUFHQW5HPDLQLQJ±SHUFHQWZDVVLOYHUDQGELJKHDG
carps.
PhotosFRXUWHV\RI.XPDUEHN.\O\FKHYDQG$QGUiV:R\QiURYLFK
Natural Culture of Carp
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$SSHQGL[
CONTROL OF WATER WEEDS WITH CARPS
7$%/($
&RQVXPSWLRQSUHIHUHQFHVRIJUDVVFDUS
/DWLQQDPHRIZDWHUZHHGV 5DWHRISUHIHUHQFH±
&HUDWRSK\OOXPGHPHUVXP 4 
&KDUDVS 4
&ODGRSKRUDVS 4
Elodea canadensis 4
Hydrocharis Morsus-ranea 
,ULVSVHXGDFRUXV +DUGVWHPVZHUHQRWFRQVXPHG
0\ULRSK\OOXPVSLFDWXP 4
1DMDVPDULQD 4
Phragmites communis +DUGVWHPVZHUHSDUWO\FRQVXPHG
3RO\JRQXPDPSKLELXP 2
3RWDPRJHWRQFULVSXV 
Potamogeton lucens 4
Potamogeton natans 4
3RWDPRJHWRQSHFWLQDWXV 
3RWDPRJHWRQSHUIROLDWXV 4
5DQXQFXOXVWULFKRSK\OOXV 2QO\±SHUFHQWZDVFRQVXPHG
6FKRHQRSOHFWXVWDEHUQDHPRQWDQL 
6LXPODWLIROLXP 
6SLURJ\UDVS 4
7UDSDQDWDQV 
7\SKDDQJXVWLIROLD +DUGVWHPVZHUHSDUWO\FRQVXPHG
7\SKDODWLIROLD +DUGVWHPVZHUHSDUWO\FRQVXPHG
5DWH&RQVXPHGZLWKLQKRXUVZLWKKXJHDSSHWLWH5DWH&RQVXPHGZLWKLQKRXUVZLWKPHGLXP
DSSHWLWH5DWH&RQVXPHGZLWKLQKRXUV5DWH'LGQRWFRQVXPH
Source$QWDO¿DQG7|OJ
([FHVVLYHTXDQWLWLHVRIZDWHUZHHGVLQSRQGVUHVHUYRLUVDQGFDQDOVDUHGLVWXUELQJ
therefore their control is an important part of managing such waters. 
Biological control with carps is one of the most suitable options of keeping 
ZDWHUVIUHHRIZDWHUZHHGV7KRXJKJUDVVFDUSKDVWKHPDLQUROHFRPPRQFDUSLV
DOVRDFWLYHLQFRQWUROOLQJZDWHUZHHGV:KLOHJUDVVFDUSGLUHFWO\FRQVXPHVSODQWV
common carp digs roots.
:DWHUZHHGFRQVXPSWLRQRIJUDVVFDUSGHSHQGVRQDJHVL]HZDWHUWHPSHUDWXUH
quality of water plants. 
<RXQJHUDQGVPDOOHU¿VKFRQVXPHPRUHWHQGHUVKRRWVEXWODUJHUVSHFLPHQV
DERXW ± NJ ZLOO DOVR IHHG LQFUHDVLQJO\ RQ WKH VROLG SDUWV RI SODQWV
especially if tender parts are less abundant. 
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Grass carp over one kilogram of body weight will graze on reeds if water 
WHPSHUDWXUHLVKLJKHQRXJKDQGRWKHUPRUHSUHIHUUHGSODQWVDUHQRWDYDLODEOHVHH
7DEOH$
:DWHUWHPSHUDWXUHZKHQJUDVVFDUSLQWHQVLYHO\IHHGVLVDURXQG±oC. If 
water temperature is above 25 oC grass carp will search for food so aggressively 
that it grabs incurving grass and edible terrestrial plants from the edge of water.
'DLO\ ZDWHU ZHHG FRQVXPSWLRQ RI JUDVV FDUS FDQ EH DV PXFK DV ±
percent of body weight)&5RIZDWHUZHHGVLVOLVWHGLQ7DEOH$ZKLFKYDULHV
EHWZHHQDQG$QWDO¿DQG7|OJ
When controlling water weeds with carps there are some important aspects 
to be considered:
x it is easier to control upcoming vegetation of water weeds than to get rid 
of an already established one. Therefore early stocking of grass carp is 
HVVHQWLDO
x different size of grass carp will feed on different types and parts of water 
SODQWVKHQFHVWRFNLQJRIGLIIHUHQWDJHJURXSVLVDOVRLPSRUWDQWDQG
x as soon as water weeds are consumed in a water body grass carp should 
be either harvested or fed with fresh terrestrial plants.
$WSODQQLQJVWLOOEHIRUHGHFLGLQJWKHTXDQWLW\DQGVL]HRIVWRFNHGJUDVVFDUS
the actual or likely upcoming biomass of water weeds should be estimated. If 
about half of the water surface is or will be covered with unwanted vegetation 
H[SHFWHGWREHFRQVXPHGE\JUDVVFDUSVWRFNLQJRSWLRQSUHVHQWHGLQ7DEOH$
can be followed or adopted. 
7$%/($
%LRORJLFDOFRQWURORIZDWHUZHHGVZLWKFDUSV
6SHFLHV
6WRFNHGSHUKHFWDUH
Su
rv
iv
al
 

 +DUYHVWHGSHUKHFWDUH
Size (gr) Number  Weight (kg) Size (gr) Number
Gross 
weight 
(kg)
Net 
weight 
(kg)
&RPPRQFDUS 25  2  ±    
6LOYHUDQGELJKHDGFDUS 25    ±    
*UDVVFDUS
25  42  ±    
    ±    
    ±    
  2  ±    
Total  93  - -   
Predators   2  ±    
Total     - -   
5DWLRQEHWZHHQVLOYHUDQGELJKHDGFDUSVKRXOGEHDERXW±DQG±SHUFHQW
Source:R\QDURYLFK0RWK3RXOVHQ3pWHUL
––––––––––––––––––––
40 For the sake of comparison the daily consumption of grass carp out of terrestrial plans is about 
±SHUFHQW)&5RIWKLVW\SHRISODQWYDU\EHWZHHQDQGNJVHH7DEOH$
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$SSHQGL[
CARP CULTURE IN TANKS AND CAGES
%2;$
%DVLFFKDUDFWHULVWLFVRIWDQNDQGFDJHFXOWXUH
7KRVH¿VKVSHFLHVDUHVXLWDEOHIRUJURZLQJLQWDQNVRUFDJHVZKLFKWROHUDWHKLJKGHQVLW\VWUHVVDQG
GLVHDVHUHVLVWDQWDQGWKHLUIHHGLQJLVHFRQRPLFDODVLQERWKFDVHVJLYLQJH[SHQVLYHELRORJLFDOO\
FRPSOHWHIHHGVLVDEDVLFFRQGLWLRQRIVXFFHVVVHH)LJXUHLQ&KDSWHU3URGXFWLRQLQWDQNV
DQGFDJHVVKRXOGEHH[SUHVVHGDVWKHTXDQWLW\RI¿VKSURGXFHGLQXQLWYROXPHRIZDWHU¿VKP 
and kg/m).
Tank culture LVDZLGHO\XVHGPHWKRGIRULQWHQVLYHSURGXFWLRQRI¿VK7DQNVUHJDUGOHVVRI
WKHLUVL]HDQGPDWHULDOHDUWKFRQFUHWH¿EUHJODVVHWFDUHVXLWDEOHWRNHHS¿VKLITXDOLW\RI
ZDWHULVJRRGULFKLQGLVVROYHGR[\JHQDQGIUHHRIZDVWHSURGXFWVRIPHWDEROLVPWater quality 
LQWKHWDQNVFDQEHPDLQWDLQHGWKURXJKFRQWLQXRXVFKDQJHRIZDWHUDQGVXSSO\RIDLUR[\JHQ
7DQNVFDQEHVXSSOLHGE\ÀRZWKURXJKZDWHUEXWWKHZDWHUFDQEHSDUWLDOO\RUIXOO\UHFLUFXODWHG
after its mechanical and biological cleaning. 
&DJH FXOWXUH LV D PHWKRG VXLWDEOH IRU LQWHQVLYH SURGXFWLRQ RI ¿VK LQ GLIIHUHQW ÀRDWLQJ
FRPSDUWPHQWVSUHSDUHGIURPQHWVRUJULGV&DJHVDUHIHZPHWUHVGHHSDQGFDQEHNHSWLQULYHUV
ODNHV UHVHUYRLUVRUHYHQLQGHHSHUVHFWLRQVRI¿VKSRQGV&DJHFXOWXUH LVEDVHGRQWKHVDPH
principles as tank culture. Water quality is maintained in cages by continuous change of water. 
8VXDOO\WKHUHTXLUHGFKDQJHRIZDWHULVQDWXUDOO\HQVXUHGE\ÀRZRIULYHUVRUE\FXUUHQWVFDXVHG
E\ZLQGVRUPRYHPHQWRI¿VKLQWKHFDJHVORFDWHGLQFRQ¿QHGZDWHUV
Source:R\QDURYLFK0RWK3RXOVHQ3pWHUL
7KHUHLVDZLGHUDQJHRIPDULQHDQGIUHVKZDWHU¿VKVSHFLHVZKLFKLVFRPPHUFLDOO\
produced in tanks and cages. These species are similar in some important key 
FKDUDFWHULVWLFV,WLVWKDWWKHLUSURGXFWLRQLVSUR¿WDEOHXQGHUFRQGLWLRQVVXPPDULVHG
LQ%R[$
7KRXJK FRPPRQ FDUS LV DPRQJ WKRVH ¿VKHVZKLFK DUH VXLWDEOH IRU EHLQJ
produced in tanks and cages its intensive commercial tank and cage culture have 
not spread widely. 
,Q VRPH FDVHV SURGXFWLRQ RI DGYDQFHG IU\ DQG ¿QJHUOLQJ RQHVXPPHU
ROG ¿VK RI FDUSPLJKW EH IHDVLEOH LQ UHJLRQVZKHUH SRQG DQG HQYLURQPHQWDO
conditions are unfavourable for growing them in ponds. 
Production of elder and larger carp in tanks or cages is less feasible. This 
FDQ EH H[SODLQHG ZLWK WKH UHODWLYHO\ ORZ SULFH RI FDUS ZKLFK PDNHV VXFK
RSHUDWLRQVXQSUR¿WDEOHRUDWOHDVWOHVVSUR¿WDEOHWKDQFDUSSURGXFWLRQLQSRQGV
,W LV KRZHYHUSUHGLFWDEOH WKDW WDQNDQGFDJHFXOWXUHRI FRPPRQFDUSZLOOEH
H[WHQVLYHO\SUDFWLFHGDVVRRQDVWKHVHSURGXFWLRQV\VWHPVEHFRPHSUR¿WDEOH
%03V RI WDQN DQG FDJH FXOWXUH RI FDUS VKRXOG EH VLPLODU WR RWKHU ZDUP
IUHVKZDWHU¿VKVSHFLHVZKLFKDUHDOUHDG\ZLGHO\SURGXFHGLQWDQNVDQGFDJHV
 3ULQFLSOHVRIWDQNFXOWXUHRIFDUS
7DQNV VXLWDEOH IRU FDUS SURGXFWLRQ DUHPDGH RXW RIPHPEUDQH ¿EUHJODVV DQG
FRQFUHWHRUDUHVPDOOUHFWDQJXODUUHDULQJDQGZLQWHULQJSRQGVEHFDXVH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x PHPEUDQH DQG ¿EUHJODVV WURXJK DQG WDQNV RI GLIIHUHQW VKDSHV DUH
HVSHFLDOO\VXLWDEOHIRUUHDULQJDGYDQFHGIU\DQG¿QJHUOLQJRIFDUSDQG
x rectangular rearing and wintering ponds are widely available in traditional 
¿VKIDUPVDOORYHULQ&((DQG&&$
Rearing ponds are suitable only if water inlet and outlet are located on their 
opposite sides which positions ensure the change of water in them.
7$%/($
3UHGLFWDEOHUHVXOWVRIFDUSSURGXFWLRQLQWDQN
3URGXFHGDJHJURXS
*URVVSURGXFWLRQ &KDQJHRIZDWHU
WLPHGD\¿VKP3 NJP3
$GYDQFHGIU\±JU ±  ±
)LQJHUOLQJ±JU  ± ±
*URZRXWRIFDUS  ± ±
:LQWHULQJSRQGVDUHEXLOW IRUNHHSLQJ¿VKXQGHUFRQWLQXRXVO\FKDQJLQJRI
ZDWHU7KHUHIRUHZDWHUVXSSO\RIVXFKSRQGVLVLGHDO'LVDGYDQWDJHRIHDUWKHQ
ZLQWHULQJSRQGVLVWKDWFDUSZLOOGLJRQWKHERWWRPDQGGHVWUR\G\NHV7KHUHIRUH
XQOHVVWKH\DUHSDYHGRUFRYHUHGZLWKJHRPHPEUDQHFRVWVRIPDLQWHQDQFHDQG
UHSDLUPLJKWEHFRQVLGHUDEOH.DWLFV
Quality and management of water in tanks
There are some important aspects which should be observed at tank culture:
x water used for carp culture should be free of pollution and warm enough 
DERXW±o&EXWSUHIHUDEO\RYHU±o&
x continuously changing of water in tanks is essential for maintaining 
WKHUHTXLUHGR[\JHQFRQWHQWRIZDWHUPLQLPXP±PJODQGUHPRYH
ZDVWHV VXFK DVZDVWH SURGXFWV RIPHWDEROLVPDQGXQFRQVXPHG IHHGV
$FFRUGLQJWRWKHVL]HDQGDFWXDOGHQVLW\RI¿VKZDWHUVKRXOGEHFKDQJHG
in tanks several times per day. Aeration of water will allow a lower rate 
RIZDWHUFKDQJHDQG
x a rule of thumb is that quality of discharged water should be the same as 
WKHZDWHUZKLFKZDVWDNHQDQGXVHG7KHUHIRUHHIÀXHQWVRIWDQNFXOWXUH
should not be discharged directly into the environment without their 
mechanical and biological cleaning. 
7KHUHDUHGLIIHUHQWRSWLRQVIRUPHFKDQLFDODQGELRORJLFDOFOHDQLQJRIHIÀXHQWV
x XVH RI VLPSOH DQG PHFKDQLVHG PHFKDQLFDO ¿OWHUV VHWWOLQJ WDQNV
K\GURF\FORQHVVFUHHQVGUXPVHWFDQGELRORJLFDO¿OWHUVZLOOHQVXUHWKH
UHTXLUHGUDWHRIFOHDQLQJ
x GXULQJVXPPHUVFOHDQLQJRIHIÀXHQWVRILQWHQVLYHFXOWXUHRIFDUSWKURXJK
DQHDUE\¿VKSRQGLVDWHFKQLFDOO\DQGHFRQRPLFDOO\IHDVLEOHRSWLRQDQG
Carp Culture In Tanks and Cages
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x FOHDQLQJHIÀXHQWVWKURXJKZHWODQGVLVDQRWKHUIHDVLEOHRSWLRQHYHQLIWKLV
V\VWHPLVUDWKHULQHI¿FLHQWLQWKHFROGPRQWKVRIWKH\HDU
0RVWSUREDEO\ WKH IXWXUHRI FOHDQLQJHIÀXHQWVRIERWK LQGRRU DQGRXWGRRU
intensive tank systems is recycling water. Out of the available options recycling 
ZDWHUWKURXJKD¿VKSRQGLVSRVVLEOHGXULQJVXPPHUPRQWKV2XWRIWKHQDWXUDO
growing season of carp intensive recycling systems should be supported by 
suitable devices. These can be purchased from specialized companies. 
Feeding in tanks
,QFHUWDLQFDVHVVFUHHQHGSODQNWRQFROOHFWHG LQ¿VKSRQGVPD\DOVRVHUYHDVD
VWDUWHURUDVDVXSSOHPHQWWRWKHGU\VWDUWHUIHHGRIFDUSODUYDH/DWHUWKHRQO\
technically feasible way of feeding is if industrial feeds of guaranteed qualities 
are used. 
8VHRIKRPHPDGHIHHGVUXQV WKHULVN WKDW¿VKGRHVQRW UHFHLYHDVXLWDEOH
GLHWZKLFKFRQWDLQVWKHUHTXLUHGLQJUHGLHQWVSURWHLQHQHUJ\PLQHUDOVYLWDPLQV
HWFLQWKHQHHGHGSURSRUWLRQV7KHUHIRUHPDQ\¿VKIHHGSURGXFLQJFRPSDQLHV
RIIHUIXOOUDQJHVRILQGXVWULDOFDUSIHHGV7KHVHLQFOXGHVWDUWHUVIRUIHHGLQJODUYDH
IHHGVIRUJURZRXW¿VKDQGHYHQIRUEURRGVWRFN)LVKIHHGSURGXFLQJFRPSDQLHV
also offer the knowhow of using their products. Therefore they advise feeding 
programs according to how their feeds should be used. 
 3ULQFLSOHVRIFDJHFXOWXUHRIFDUS
7HFKQLFDOO\FDJHFXOWXUHRIFDUSPD\EHIHDVLEOH,Q6RXWK(DVW$VLDUHDULQJFDUS
in happa is a known technique. This is when carp kept and fattened with kitchen 
ZDLVWVLQFDJHV¿[HGWRÀRDWLQJKRPHV
,QPRGHUQ ODUJHVFDOH DTXDFXOWXUH FDJH FXOWXUH RI \RXQJHU JHQHUDWLRQV RI
carp is less feasible. This is because the net in which the small and fragile fry is 
growing has to be so often cleaned that such operation hardly compensates the 
invested efforts.
*URZRXWRIFDUSLQFDJHVLVWHFKQLFDOO\IHDVLEOHLIWKHUHTXLUHGTXDOLW\DQG
quantity of feeds are available. Gross quantity of larger carp produced in cages 
PD\EHDVPXFKDV±NJP.
Characteristics of cages
&DJHVVXLWDEOHIRUFDUSSURGXFWLRQPD\EHPDGHRXWSODQNVZLUHSODVWLFPHVK
or different types of netting materials. Their common characteristics are that 
WKH\HPHUJHIURPDQGÀRDWRYHUWKHZDWHUVXUIDFHDQGWKH\UHVLVWDQWFXUUHQWVDQG
attacks of predatory animals from outside the cage. Size of cages may vary from 
a few to several ten cubic metres. 
Location of cages
When deciding the location of cages the followings should be considered:
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x waters used for carp cage culture should be free of pollution and warm 
HQRXJKDERXW±o&EXWSUHIHUDEO\RYHU±o&
x cages should be placed at locations where water is deep enough (several 
meters) and/or where it is unlikely that the unconsumed feeds and faeces 
ZLOOGHSRVLWXQGHUWKHFDJHVDQG
x cages can be placed in still waters if there the movement of water is strong 
and regular enough to ensure the proper change of water in the cages. 
&DJHV LQ VWLOO ZDWHUV ,I FDJHV DUH SODFHG LQ ¿VK SRQGV XQXVHG IHHG LV
XWLOL]HGE\¿VKRXWVLGH WKHFDJHVZKLOH IDHFHVRIFDUS LQVXFKFDJHVDUH LGHDO
PDQXUHIRULQFUHDVLQJWKHQDWXUDO¿VKIRRGSURGXFWLRQRIDSRQG+RZHYHUORQJ
WHUPDFFXPXODWLRQRI IDHFHVXQGHU WKHFDJHVPD\FDXVHR[\JHQGHSOHWLRQDQG
GHWHULRUDWLRQ RI WKHZDWHU TXDOLW\7KHUHIRUH FDJHV VKRXOG QRW EH¿[HG LQ WKH
same place of a pond for a longer period of time. It is also a rule of thumb that the 
FDUU\LQJFDSDFLW\RIDSRQGZKHUH¿VKDUHNHSWLQFDJHVVKRXOGQRWEHSODQQHG
ELJJHU WKDQ WKH FDUU\LQJ FDSDFLW\ RI D SRQG VWRFNHGZLWK IUHH VZLPPLQJ ¿VK
:R\QDURYLFK0RWK3RXOVHQDQG3pWHUL
In still waters the change of water in cages can be ensured with paddle aerators 
or similar devices. These will not only aerate but also create current. 
&DJHV LQÀRZLQJZDWHUV3ODFLQJFDJHV LQWRVORZÀRZLQJZDWHUV ±FP
VHFLVWKHEHVW,QZDWHUVZKHUHZDWHUÀRZVIDVW±FPVHF¿VKZLOOVSHQG
XQQHFHVVDULO\ WRRPXFK HQHUJ\ WR NHHS XSZLWK FXUUHQWV 0OOHU DQG9iUDGL

Feeding in cages
Basic aspects and principles of feeding carp in cages are similar to feeding carps 
in tanks. There is only one important difference. It is the consistency of feed 
ZKLFKVKRXOGEHGLIIHUHQWQDPHO\¿VKIHHGVKRXOGÀRDWRUVLQNVORZO\LQRUGHU
not to be washed out from the cage.
Cage culture of carp and related environmental considerations
6LPLODUO\WRRWKHUIUHVKZDWHU¿VKVSHFLHVHVWDEOLVKPHQWRIFDUSFDJHVLQQDWXUDO
waters should be done after a concise survey of pros and cons. This is true even if 
waters which are suitable for producing carp in cages are warm enough hence life 
is active in them which may guarantee the use and decomposition of unconsumed 
IHHGV DQGZDVWHV RI ¿VKPHWDEROLVP7KHUHIRUH EHIRUH WKH HVWDEOLVKPHQW DQG
RSHUDWLRQRIFDUSFDJHVLWVKRXOGEHHVWLPDWHGZKHWKHUWKHVHOIFOHDQLQJFDSDFLW\
of the water body would ensure proper decomposition of produced wastes.
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$SSHQGL[
USEFUL TABLES41
7DEOHVRIWKLVDSSHQGL[RI%03VFDUSSURGXFWLRQFRQWDLQEDVLFLQIRUPDWLRQDQG
JXLGLQJ¿JXUHVRISRQGDQGSRQGZDWHUPDQDJHPHQWDQGSURSDJDWLRQIHHGLQJ
¿VKLQJZLQWHULQJDQG WUDQVSRUWDWLRQRI FDUS DVZHOO DV VHOHFWHGRWKHU VSHFLHV
frequently cultured together with carp. 
 $UWL¿FLDOSURSDJDWLRQRIFDUSV
7$%/($
.H\GDWDRIDUWL¿FLDOSURSDJDWLRQRIFRPPRQFDUSVLOYHUFDUSDQGJUDVVFDUS
'HVFULSWLRQ &RPPRQFDUS 6LOYHUFDUS %LJKHDGFDUS *UDVVFDUSIURP to IURP to IURP to IURP to
6H[XDOPDWXUDWLRQRIIHPDOHV\HDUV 4 5 5 6 7 8 6 7
6H[XDOPDWXUDWLRQRIPDOHV\HDUV 2  4 6 6 7 4 6
6L]HRIPDWXUHGIHPDOHFP        
6L]HRIPDWXUHGPDOHFP 25       
6L]HRIPDWXUHGEURRG¿VKNJ 2.5  4 6 5 7 4 6
:DWHUWHPSHUDWXUHDWSURSDJDWLRQ&o  22   22 25  
6H[UDWLRQDWSURSDJDWLRQƃƂ    
3HUFHQWRIRYXODWLRQLQIHPDOHVDIWHUKRUPRQH
WUHDWPHQW        
2YXODWLRQDIWHUWKHGHFLVLYHndGRVH+o        
1XPEHURIHJJVSHUNJRIIHPDOH%:        
'LDPHWHURIGU\HJJVPP        
'LDPHWHURIVZHOOHGHJJVPP  2.5      
1XPEHURIHJJVLQNJGU\HJJV       


1XPEHURIHJJVLQOVZHOOHGHJJV        
5DWHRIIHUWLOL]DWLRQ        
+DWFKLQJRIIHUWLOL]HGHJJV   75 85 75 85 75 85
6XUYLYDORIODUYDHXSWRWDNLQJDLU        
1RRIIHHGLQJODUYDHIURPNJGU\HJJV        
/HQJWKRILQFXEDWLRQRIHJJV'o   24  26  24 
/HQJWKRIQRQIHHGLQJODUYDHSKDVH'o        
6L]HRIIHHGLQJODUYDHPP 6 7 6 6.5 7 8 6 7
6L]HRIstIHHGP        
6L]HDWVWDUWLQJVSHFLHVVSHFL¿FIHHGLQJPP 25       
$PRXQWRIHJJVLQD±O=XJHUMDU5JU        
$PRXQWRIVZHOOHGHJJVLQD±O=XJHU
MDUO  2.5 2  2  2 
$PRXQWRIHJJVLQDOMDUJU        
$PRXQWRIVZHOOHGHJJVLQDO=XJHUMDUO  2.5 5  5  5 
$PRXQWRIODUYDHLQDOMDU1R        
$PRXQWRIODUYDHLQDOMDU1R        
Source+RUYiWK7DPiV7|OJ
––––––––––––––––––––
41$WWKHHODERUDWLRQRIWKHSUHVHQWDSSHQGL[WKHVDPHORJLFDQGPRVWO\WKHVDPHWDEOHVDUHSUHVHQWHG
which were already compiled and published in FAO publication titled; Carp polyculture in 
&HQWUDODQG(DVWHUQ(XURSHWKH&DXFDVXVDQG&HQWUDO$VLDDPDQXDO
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7$%/($
3RWHQWLDOVRIDUWL¿FLDOSURSDJDWLRQRIFDUSVFRPPRQFDUSDQG&KLQHVHPDMRUFDUSV
'HVFULSWLRQ Minimum Average 0D[LPXP
,QGLYLGXDOZHLJKWRIEURRGHUVNJ¿VK 4 5 6
Females (pcs.) 6 6 6
0DOHVSFV 4 4 4
7RWDORIEURRGHUV   
Total weight of females (kg) 24  
Stripped eggs (pcs./season)   
+DWFKHGODUYDHSFVVHDVRQ   
Feeding larvae produced (pcs./season)   
Feeding larvae stocked (pcs./season)   
Advanced fry harvested (pcs./season)   
Fingerling harvested (pcs./season)   
7ZRVXPPHUROG¿VKKDUYHVWHGSFVVHDVRQ   
7DEOH¿VKKDUYHVWHG
1XPEHU (pcs./season)   
Weight (tonnes/season)   
Source.KDYWDVLat. al.
 3RQGSUHSDUDWLRQV
7$%/($
5HFRPPHQGHGWLPHIRU¿OOLQJDQGGUDLQLQJSRQGV
6L]HRIWKHSRQGKD /HQJWKGD\V
6PDOOHUWKDQ ±
± ±
1–6 ±
± ±
± ±
/DUJHUWKDQ ±
Source$QWDO¿DQG7|OJ
7$%/($
5HFRPPHQGHGPHVKVL]HRIVFUHHQDW¿OOLQJDQGGUDLQDJHRISRQGV
$JHRIVWRFNHGRUKDUYHVWHG¿VK 0HVKVL]HFP
Stocking Harvest
Fish larvae  
$GYDQFHGIU\  ±
2QHVXPPHUROG¿VK  6
7ZRVXPPHUROG¿VK 6 
7DEOH¿VK  
Source+RUYiWKDQG3pNK
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 0DQXULQJIHUWLOL]DWLRQDQGOLPLQJ
7$%/($
&KHPLFDOFRPSRVLWLRQRIWKHPDQXUHVRIGLIIHUHQWIDUPHGDQLPDOV
Dairy 
cattle
%HHI
cattle 2[ Pig
Chicken
Horse
Layers Broiler
'U\PDWWHUDVRIIUHVKPDQXUH     25.2 25.2 
'U\PDWWHU       
2UJDQLFPDWHULDO 82.5      
7RWDOQLWURJHQ   4.5 7.5 5.4 6.8 
7RWDOSKRVSKRUXV    2.5   
7RWDOSRWDVVLXP 2.6      
%LRORJLFDOR[\JHQGHPDQG5 days       
&KHPLFDOR[\JHQGHPDQG       
6RXUFH0LQHUDQG6PLWK
7$%/($
5HFRPPHQGHGTXDQWLWLHVRIPDQXUHDQGIHUWLOL]HUV
Name Total quantity WRQQHKD
RIWRWDOTXDQWLW\
Start /DWHU
3URGXFWLRQRIDGYDQFHGIU\
Manure ±  
&DUEDPLGHXUHD   
6XSHUSKRVSKDWH   
3URGXFWLRQRIHOGHUDJHJURXSVRI¿VK
Manure ± 25 75
&DUEDPLGHXUHD ± 25 75
6XSHUSKRVSKDWH ± 25 75
Source+RUYiWKDQG3pNK+RUYiWKHWDO
7$%/($
)UHTXHQWO\XVHGIHUWLOL]HUV
7\SHRI
IHUWLOL]HU 'HVFULSWLRQ
Nitrogenous 
IHUWLOL]HUV
/LTXLGDPPRQLD1+42+RU1+3[+22ZLWKDQLWURJHQFRQWHQWRI±
,W LV D ZDWHU VROXWLRQ RI DPPRQLDZKLFK LV DQ LPSRUWDQW SURGXFW RI VPDOOVFDOHG QLWURJHQRXV
fertilizer factories with simple synthesizing procedure and low cost. Ammonia is in an unsteady 
state when it is LQZDWHUHDV\WRYRODWLOL]HVRLWFRXOGDOPRVWORVHLWVHIIHFWWKURXJKWKHYRODWLOL]DWLRQ
LILWLVH[SRVHGWRWKHDLUIRUDORQJSHULRGRIWLPH
Nitrogenous 
IHUWLOL]HUV
$PPRQLXPVXOSKDWH1+42SO4ZLWKDQLWURJHQFRQWHQWRI±
It is produced from the liquid ammonia directly neutralized with diluted sulphuric acid. It is white 
FU\VWDOZKHQSXUHDSW WRGLVVROYH LQZDWHUNJRIZDWHUFDQGLVVROYHNJRIDPPRQLXP
sulphate. With a little absorption of moisture it is convenient to preserve and apply.
Nitrogenous 
IHUWLOL]HUV
8UHD&21+22ZLWKDQLWURJHQFRQWHQWRI±
$PPRQLDDQGFDUERQGLR[LGHDUHLQWHUDFWHGDQGV\QWKHVL]HGLQWRXUHDXQGHUKLJKKHDW	SUHVVXUH
,WLVZKLWHFU\VWDOVZLWKDVWURQJDEVRUSWLRQRIPRLVWXUH$IWHUGLVVROXWLRQLQZDWHUXUHDGRHVQRW
turn out ions and is unable to be absorbed directly by plants. It can be utilized by plants only after it 
LVGHFRPSRVHGE\XUHDVHH[FUHWHGE\XUHDGHFRPSRVLQJEDFWHULDDQGWUDQVIRUPHGLQWRDPPRQLXP
carbonate. The conversion rate of urea is related with the temperature. It can be totally transformed 
LQWRDPPRQLXPFDUERQDWHLQGD\VDW&DQGLQGD\VDW&
3KRVSKRULF
IHUWLOL]HUV
&DOFLXPVXSHUSKRVSKDWH&D+2PO42+22ZLWK±RI32O5
It has a subsidiary content of CaSO4 +22 DERXW 8VXDOO\ LW LV DZKLWH SRZGHU ,W LVFRUURVLYHDQGLVDSWWRDEVRUEPRLVWXUHVPHOOLQJDFLGLFVLQFHWKHUHLVVRPHIUHHDFLGLQWKHSURGXFW
Source;LQKXD
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7$%/($
$SSOLFDWLRQRIOLPHDWSRQGSUHSDUDWLRQDQGGXULQJWKHSURGXFWLRQVHDVRQ
S+ 3UHSDUDWRU\GRVHNJKD 0RQWKO\GRVHNJKDPRQWK
8 ± ±
7.5 ± ±
7 ± ±
6 ± ±
Less than 6 ± ±
Source:R\QDURYLFK0RWK3RXOVHQ3pWHUL
4. Feeding
7$%/($
6LPSOHPL[WXUHRIVXSSOHPHQWDU\IHHGVIRUUHDULQJDGYDQFHGIU\RIFDUSVLQSRQG
Ingredients %
:KHDWRUEDUOH\ÀRXU 25
Soya 25
Fish meal 25
0HDWRUEORRGPHDO 25
Source+RUYiWKDQG7DPiV
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7$%/($
)&5RIIHHGVXVHGLQFDUSSRO\FXOWXUH
1DPHRI)HHG
Dry 
Matter 

'LJHVWLEOH
Protein Fat FCR
3URSRUWLRQLQIHHGRIFDUS

% Min. 0D[
Grains
Wheat 87   ±  
Rye 87   ±  
Barley 87 8 2 ±  
Oat  
0DL]H 87 8 4 4.5  25
Millet 87 8 4 ±
Sorghum 87 6  ±
Legumes43
Pea 87   ±  8
Bean 87   ±
6R\EHDQ  28  ±
/XSLQHVZHHW 87  6 ±  
/XSLQHELWWHU 87  5 ±  
%\SURGXFWVRIPLOOLQJDQGSURFHVVLQJLQGXVWU\42
:KHDWEUDQ 87  2 ±  
Wheat germ  5
Wheat starch  
5LFHEUDQ  
0LONSRZGHU  2
0LOOVZHHSLQJ 87   ±
([WUXGHGVXQÀRZHU    ±
([WUXGHGVR\D± 5 25
Fish oil  5
6XQÀRZHURLO  5
Soya oil  4
5DZ¿VK    ±
5DZPHDWFXWWLQJV43    ±
Protein-rich meals
Fish meal 88 44 2 ±  
Meat meal  64  ±
Blood meal  5
0HDWPHDODQG 5 
2IIDO OLYHU KHDUWK OXQJ
NLGQH\  
*UHHQIHHGV
Grass  2 4 ±
Reed 28   ±
Lucerne 24   ±  
Clover    ±
Others
Nutrition lime  
Salt  
Source$QWDO¿DQG7|OJ7DVQiGL+RUYiWK+DQF]
––––––––––––––––––––
42'U\SHDEHDQDQGOXSLQHVVKRXOGEHJURXQGDQGRUVRDNHGZHOOEHIRUHXVH6R\EHDQVKRXOGEH
VWHDPHGERLOHGRUURDVWHGEHIRUHXVH
438VHRIUDZ¿VKDQGPHDWLQDTXDFXOWXUHLVEDQQHGLQWKH(XURSHDQ8QLRQ7KHUHIRUHWKH\VKRXOG
EHSURFHVVHGVWHDPHGERLOHGHWFEHIRUHIHHGLQJWKHPZLWK¿VK
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5. Fishing
7$%/($
5HFRPPHQGHGPHVKVL]HRIQHWVIRUFDWFKLQJ¿VK
$JHJURXSV )XOOPHVKPP
$GYDQFHGIU\ ±
2QHVXPPHUROG¿VK ±
7ZRVXPPHUROG¿VK ±
7DEOH¿VK ±
Source+RUYiWKDQG3pNK
6. Wintering
7$%/($
3UDFWLFDO¿JXUHVRIZLQWHULQJ¿VK±
$JHJURXSV NJP2 ¿VKP2 4XDQWLW\RIZDWHUOPLQNJ¿VK
2QHVXPPHUROG¿VK ± ± ±
7ZRVXPPHUROG¿VK ± ± ±
7DEOH¿VK ± ± ±
Source+RUYiWKDQG3pNK
7$%/($
3UDFWLFDO¿JXUHVRIZLQWHULQJ¿VK±
,QGLYLGXDOVL]H
RI¿VKJU
)LVKVSHFLHVNJP2 4XDQWLW\RIZDWHUO
PLQNJ¿VK*UDVVFDUS &RPPRQFDUS 6LOYHUFDUS
± ± ± ± ±
± ± ± ± ±
± ± ± ± ±
± ± ± ± ±
Source$QWDO¿DQG7|OJ
 7UDQVSRUWRI¿VK
7$%/($
7UDQVSRUWRIODUYDHLQ¿VKWUDQVSRUWLQJFRQWDLQHUVDQGLQSODVWLFEDJ
6SHFLHV 7HPSHUDWXUHRIWUDQVSRUWLQJZDWHUoC 15 oC oC 25 oC
,Q¿VKWUDQVSRUWLQJFRQWDLQHUVXQGHUFRQWLQXRXVR[\JHQGLIIXVLRQP3ZDWHU'XUDWLRQRIWUDQVSRUW±KRXUV
&RPPRQFDUS1R   ± ±
&KLQHVHPDMRUFDUSV1R   ± ±
,QSODVWLFEDJZLWKSXUHR[\JHQOZDWHUDQGOLWUHR[\JHQ'XUDWLRQRIWUDQVSRUW±KRXUV
3LNH1R ± ±  
&RPPRQFDUS1R  ± ± ±
&KLQHVHPDMRUFDUSV1R   ± ±
Source$QWDO¿DQG7|OJ.ULV]WLiQ6]DEySHUVRQDOFRPPXQLFDWLRQ
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7$%/($
7UDQVSRUWRIDGYDQFHGIU\±FPLQP3ZDWHUXQGHUFRQWLQXRXVR[\JHQGLIIXVLRQ
6SHFLHV 7HPSHUDWXUHRIWUDQVSRUWLQJZDWHUGXUDWLRQRIWUDQVSRUW±KRXUVoC 15 oC 18 oC oC 25 oC
Pike ± ± ±  
3LNHSHUFK ± ± ± ± ±
&RPPRQFDUS  ± ± ± ±
&KLQHVHPDMRUFDUSV   ± ± ±
(XURSHDQFDW¿VK   ± ± ±
Source$QWDO¿DQG7|OJ
7$%/($
7UDQVSRUWRIDGYDQFHGIU\±FPLQSODVWLFEDJZLWKSXUHR[\JHQOZDWHUDQGOLWUH
R[\JHQ
6SHFLHV 7HPSHUDWXUHRIWUDQVSRUWLQJZDWHUGXUDWLRQRIWUDQVSRUW±KRXUVoC 15 oC oC 25 oC
Pike ± ±  
3LNHSHUFK ± ± ± 
&RPPRQFDUS  ± ± ±
&KLQHVHPDMRUFDUSV   ± ±
(XURSHDQFDW¿VK   ± ±
Source$QWDO¿DQG7|OJ
7$%/($
7UDQVSRUWRIWKHGLIIHUHQWDJHJURXSVLQP3ZDWHUXQGHUFRQWLQXRXVR[\JHQGLIIXVLRQ
6SHFLHV
7HPSHUDWXUHRIWUDQVSRUWLQJZDWHUDQGGXUDWLRQRIWUDQVSRUWKRXUV
4–15 oC ±oC
2–6 hours 6–12 hours 2–6 hours 6–12 hours
$GYDQFHGIU\
&RPPRQFDUS1R    
&KLQHVHPDMRUFDUSV1R    
(XURSHDQFDW¿VK1R    
2QHVXPPHUROG¿VK
&RPPRQFDUSNJ    
*UDVVFDUSNJ    
6LOYHUFDUSNJ    25
%LJKHDGFDUSNJ    65
(XURSHDQFDW¿VKNJ    65
3LNHSHUFKNJ  25  
7HQFKNJ    
7ZRVXPPHUROG¿VK
&RPPRQFDUSNJ    
*UDVVFDUSNJ  225  
6LOYHUFDUSNJ  75 75 
%LJKHDGFDUSNJ  225  
(XURSHDQFDW¿VKNJ    
3LNHSHUFKNJ    
7HQFKNJ    
7DEOH¿VK
&RPPRQFDUSNJ    
*UDVVFDUSNJ    
6LOYHUFDUSNJ    
%LJKHDGFDUSNJ    
(XURSHDQFDW¿VKNJ    
3LNHSHUFKNJ    
7HQFKNJ    
Source+RUYiWKDQG3pNK
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$SSHQGL[
FEASIBILITY CRITERIA
The purpose of determining the feasibility criteria is to establish the requirements 
IRUDSURMHFWLQYHVWPHQW,WLVGRQHE\XVLQJIHDVLELOLW\VFUHHQVZKLFKDUHHVVHQWLDOO\
WKHTXHVWLRQVWKDWQHHGWREHSRVLWLYHO\DQVZHUHGWRIXO¿OHDFKIHDVLELOLW\FULWHULRQ
7KHVH DUH WKH ELRORJLFDO IHDVLELOLW\ WHFKQLFDO IHDVLELOLW\ HFRQRPLF YLDELOLW\
¿QDQFLDOIHDVLELOLW\DVZHOODVVRFLDOFXOWXUDODQGHQYLURQPHQWDOFRPSDWLELOLW\
%HORZLVDEULHIH[SODQDWLRQRIWKHFRQFHSWDQGPHFKDQLFVRIHDFKFULWHULRQ
Biological feasibility
x Will the selected species reproduce in a given environment other than its 
QDWXUDOKDELWDW"
x :LOOWKHVHOHFWHGVSHFLHVJURZWRLWVJHQHWLFSRWHQWLDOLQDFRQ¿QHGUDWKHU
WKDQQDWXUDORUZLOGHQYLURQPHQWDVLQDFDJHWDQNRUSRQG"
x ,QVKRUWZLOOLWJURZWRPDUNHWVL]HDQGFDQLWEHFXOWXUHGWRDQDFFHSWDEOH
OHYHORI\LHOG"
Technical feasibility
x Are the resources available to reproduce and/or grow the selected species 
WRLWVSRWHQWLDOPDUNHWVL]H"
x $UH WKH WHFKQLFDO LQSXWV DYDLODEOHZKHQ QHHGHG"7KH WHFKQLFDO LQSXWV
LQFOXGHVHHGIHHGIHUWLOL]HUFUHGLWVNLOOHGODERUSRVWKDUYHVWIDFLOLWLHV
DQGVHUYLFHVWUDQVSRUWUHIULJHUDWLRQSURFHVVLQJPDUNHWGRPHVWLFDQG
H[SRUWDQGWHFKQRORJLFDOVHUYLFHVUHVHDUFKH[WHQVLRQLQIRUPDWLRQ
x Is there available farm management and technical skill required to culture 
WKHVSHFLHV"
x ,QVKRUWKDVWKHIDUPHUWKHDELOLW\DQGWKHPHDQVWRFXOWXUHDQGPDUNHWLW
ZLWKDJLYHQUHVRXUFHVWUXFWXUH"
Economic viability
If the answers to the above are “yes”:
x :LOOLWEHZRUWKLQYHVWLQJPRQH\DQGDOORFDWLQJUHVRXUFHVLQWRLWVIDUPLQJ"
x 'RHVLWUHZDUGDQLQYHVWRUDQLQGLYLGXDOIDUPHURUDFRUSRUDWHERG\WR
HQJDJHLQLWVFXOWXUH"
x ,Q VKRUWGRHV LWSD\ WKH IDUPHU WRJURZ LW"(VVHQWLDOO\ WKLV UHTXLUHVD
FUXGHFRVWDQGUHWXUQGHWHUPLQDWLRQ7KHLPSRUWDQFHRIDFRVWDQGUHWXUQ
DVVHVVPHQWLVWKDWWKHWHFKQLFDOLQSXWVPLJKWDOOEHDGYDQWDJHRXVEXWWKH
cost of acquisition of inputs might be prohibitively high or the price of 
the product is too high ( i.e. the market is willing to pay less than the cost 
of production.).
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The essential factors of economic viability are the cost of the resources and 
WKHSULFHRIWKHSURGXFW(FRQRPLFYLDELOLW\LQGLFDWHVWKHSRVVLELOLW\RIWKHIDUPHU
gaining an acceptable level of economic returns from producing a given species 
XQGHUDFHUWDLQSURGXFWLRQV\VWHP:KLOHWKHPDLQLQÀXHQFHVDUHWKHPDUNHWVWKH
SULFHVRILQSXWVDQGSURGXFWLW LVDOVRUHODWHGWRIDUPHUV¶KDYLQJWKHQHFHVVDU\
RZQUHVRXUFHVRUDFFHVVWRWKHPWKHSK\VLFDODQG¿QDQFLDODQGWKHFDSDFLWLHV
NQRZOHGJHVRFLDOFRQQHFWLRQVWRSURGXFHDQGPDUNHWWKHSURGXFW
Financial feasibility
7KH ¿QDQFLDO IHDVLELOLW\ LV D PRUH ULJRURXV DQG VSHFL¿F WHVW WKDQ HFRQRPLF
YLDELOLW\7KLV LVD WHVW IRU¿QDQFLDOVROYHQF\XQGHUYDULRXVPDUNHWFRQGLWLRQV
*LYHQ D WHFKQLFDO DQG PDQDJHPHQW RSWLRQ DQG D EXVLQHVV PRGHO ¿QDQFLDO
feasibility involves testing for the solvency of the project at various stages of 
RSHUDWLRQFDVKÀRZ,QGHWHUPLQLQJ¿QDQFLDOIHDVLELOLW\WKHLPSRUWDQWTXHVWLRQV
to answer are:
x +RZPXFK WKHSURMHFW UHWXUQV WR WKH LQYHVWRU IRU HYHU\XQLWRIPRQH\
VSHQW"
x +RZVRRQFDQWKHLQYHVWRUUHFRYHULQYHVWPHQWVSD\EDFNSHULRG"
x What is the project’s resilience to changes in the cost of inputs and price 
RIRXWSXWVLQWKHVKRUWWHUPDQGORQJWHUPVHQVLWLYLW\"
Social, cultural and environmental compatibility
'HWHUPLQDWLRQRIVRFLDOFXOWXUDODQGHQYLURQPHQWDOFRPSDWLELOLW\RIDSURMHFWLV
the last but not least step of feasibility criteria. The following questions should 
be answered:
x :RXOGWKHSURGXFWLRQV\VWHPFUHDWHFRQÀLFWZLWKRWKHUUHVRXUFHXVHUV"
x ,VWKHVSHFLHVDFFHSWDEOHWRFRQVXPHUV"
x Are the production and management practices acceptable as well as 
EHQH¿FLDOWRWKHFRPPXQLW\"
x Are the production and management practices environmentally friendly 
DQGGRQRWFRQWULEXWHWRVRFLDOFRQÀLFWVDQGHFRORJLFDOSUREOHPV"
x ,QEULHILVDQ\RQHKDUPHGE\WKHSUDFWLFHRUSURGXFWRIIDUPLQJ"
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SUGGESTIONS FOR FURTHER READINGS44
The following selection of technical papers and reports are recommended to refer 
WRLIXVHIXODGGLWLRQDOFDUSSRO\FXOWXUHUHODWHGLQIRUPDWLRQLVQHHGHG
 Fish species
2. )LVKSURSDJDWLRQDQG¿VKVHHGSURGXFWLRQ
 3URGXFWLRQPDQDJHPHQWDQGPDUNHWLQJ
4. Fish feeds and feeding
5. 7UDQVSRUWRI¿VK
6. )LVKKHDOWKZHOIDUHDQGTXDOLW\
7. (QYLURQPHQWDQGZDWHUTXDOLW\
8. Civil engineering (construction of hatchery and ponds)
 Research
Regional and country related general and technical reviews and papers
1. FISH SPECIES
 $OLNXQKL.+6\QRSVLVRIELRORJLFDOGDWDRQFRPPRQ
FDUSCyprinus carpio/LQQDHXV$VLDDQGWKH)DU(DVW
)$2)LVK6\QRSS
 %DFNLHO7DQG-=DZLV]D6\QRSVLVRIELRORJLFDOGDWDRQ
WKHEUHDPAbramis brama/LQQDHXV)$2)LVK6\QRS
S
 &ROE\3-et al6\QRSVLVRIELRORJLFDOGDWDRQWKHZDO,H\H
Stizostedion v. vitreum 0LWFKLOO)$2)LVK6\QRS
S
 &RSSROD65 et al.63(&,(6'$%*OREDOVSHFLHVGDWDEDVH
IRU¿VKHU\SXUSRVHV. User’s manual. FAO Computerized Info.Ser.
)LVKS'DWDEDVHSURYLGHGRQIRXULQFKGLVNHWWHVIRU
,%0FRPSDWLEOHPLFURFRPSXWHUV
 'DGVZHOO0-et al6\QRSVLVDQGELRORJLFDOGDWDRQWKH
shortnose sturgeon, Acipenser brevirostrum /H6XHXU. 
)$2)LVK6\QRSS3XEOLVKHGE\WKH86'HSDUWPHQWRI
&RPPHUFH1DWO2FHDQ$WPRVSK$GPLQ1DWO0DU)LVK6HUYDV
12$$7HFK5HS10)6S
 'HHOGHU&/DQG-:LOOHPVHQ6\QRSVLVRIELRORJLFDOGDWD
RQSLNHSHUFKLucioperca lucioperca/LQQDHXV. FAO Fish.
6\QRSS
––––––––––––––––––––
44$WWKHHODERUDWLRQRIWKHSUHVHQWDSSHQGL[WKHVDPHOLVWLVSUHVHQWHGZKLFKZDVDOUHDG\FRPSLOHG
DQGSXEOLVKHG LQ)$2SXEOLFDWLRQ WLWOHG&DUSSRO\FXOWXUH LQ&HQWUDODQG(DVWHUQ(XURSH WKH
Caucasus and Central Asia: a manual. 
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 )$2:HEVLWH&XOWXUHG$TXDWLF6SHFLHV (http://www.fao.org/
¿VKHU\FXOWXUHGVSHFLHVVHDUFKHQ
 *DULEDOGL//LVWRIDQLPDOVSHFLHVXVHGLQDTXDFXOWXUH. 
)$2)LVK&LUFS
 *HUEHULFK-%DQG0/DLUG%LEOLRJUDSK\RISDSHUV
UHODWLQJWRWKHFRQWURORIPRVTXLWRHVE\WKHXVHRI¿VK$Q
DQQRWDWHGELEOLRJUDSK\IRUWKH\HDUV. FAO Fish.Tech.
3DSS
 +HLGLQJHU5&6\QRSVLVRIELRORJLFDOGDWDRQWKH
ODUJHPRXWKEDVVMicropterus salmoides /DFpSqGH. FAO 
)LVK6\QRSS
 -HQQLQJV'3%LJKHDGFDUSAristichthys nobilis
ELRORJLFDOV\QRSVLV)$2)LVK6\QRSS861DW0DU)LVK
6HUY%LRO5HS
 -KLQJUDQ9*DQG9*RSDODNULVKQDQ&DWDORJXHRI
cultivated aquatic organisms)$2)LVK7HFK3DSS
 1DLU..FRPS$SUHOLPLQDU\ELEOLRJUDSK\RIWKHJUDVV
FDUSCtenopharyngodon idella 9DOHQFLHQQHV)$2)LVK&LUF
S
 5DDW$-36\QRSVLVRIELRORJLFDOGDWDRQWKH1RUWKHUQ
SLNHEsox lucius Linnaeus)$2)LVK6\QRS5HY
p. 
 5,)$&5HSRUWRIWKHVHFRQGVHVVLRQRIWKHMRLQW(,)$&
,&(6:RUNLQJ*URXSRQ(HO3').%,-PXLGHQWKH
1HWKHUODQGV6HSWHPEHUSEIFAC Occasional 
Paper EIFAC/OP33 
 6DULJ66\QRSVLVRIELRORJLFDOGDWDRQFRPPRQFDUS
Cyprinus carpio/LQQDHXV1HDU(DVWDQG(XURSH)$2
)LVK6\QRSS
 6HW]OHU(0et al6\QRSVLVRIELRORJLFDOGDWDRQVWULSHG
EDVVMorone saxatilis :DOEDXP)$2)LVK6\QRSS
3XEOLVKHGE\86'HSDUWPHQWRI&RPPHUFH1DWO2FHDQ$WPRVSK
$GPLQ1DWO0DU)LVK6HUYDV12$$7HFK5HS10)6&LUF
S
 6KLUHPDQ-9DQG&56PLWK6\QRSVLVRIELRORJLFDO
GDWDRQWKHJUDVVFDUSCtenopharyngodon idella &XYLHUDQG
9DOHQFLHQQHV)$2)LVK6\QRSS
 7KRUSH-6\QRSVLVRIELRORJLFDOGDWDRQWKHSHUFKPerca 
ÀXYLDWLOLVLinnaeus, 1758 and 3HUFDÀDYHVFHQVMitchill, 1814. 
)$2)LVK6\QRSS
 7RQHU('DQG*+/DZOHU6\QRSVLVRIELRORJLFDOGDWD
RQWKHSLNHEsox lucius /LQQDHXV)$2)LVK6\QRS
UHYS
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 :HOFRPPH5/FRPS5HJLVWHURILQWHUQDWLRQDOWUDQVIHUV
RILQODQG¿VKVSHFLHV. FAO Fish.Tech.Pap./FAO Doc.Tech.Pêches/
)$2'RF7pF3HVFDS
 :HOFRPPH5/FRPS,QWHUQDWLRQDOLQWURGXFWLRQRI
LQODQGDTXDWLFVSHFLHV)$2)LVK7HFK3DSS
2. FISH PROPAGATION AND FISH SEED PRODUCTION
 $'&3)LUVW7UDLQLQJ&RXUVHRQ)UHVKZDWHU)LVK+DWFKHU\
Management$SULO±-XO\*&3,17$*))$2
Field document
2.2 (,)$&5HSRUWRIWKH(,)$&7HFKQLFDO&RQVXOWDWLRQRQ
*HQHWLF%URRGVWRFN0DQDJHPHQWDQG%UHHGLQJ3UDFWLFHVRI
)LQ¿VK/RQGRQ8.$SULO(,)$&2FFDV3DS
p. 
 (,)$&&(&3,:RUNVKRSRQ&RQWUROOHG5HSURGXFWLRQRI
&XOWLYDWHG)LVKHV5HSRUWDQGUHOHYDQWSDSHUV+DPEXUJ)HGHUDO
5HSXEOLFRI*HUPDQ\0D\(,)$&7HFK3DS'RF7HFK
&(&3,S
2.4 %RQGDG5HDQWDVR0*HG$VVHVVPHQWRIIUHVKZDWHU
¿VKVHHGUHVRXUFHVIRUVXVWDLQDEOHDTXDFXOWXUH. FAO Fisheries 
Technical Paper. 1R5RPH)$2S
2.5 +RUYiWK/-U*7DPiVDQG$*&RFKH&RPPRQFDUS
0DVVSURGXFWLRQRIHJJVDQGHDUO\IU\.)$27UDLQ6HU
SZLWKFRORXU¿OPVWULSDQGUHFRUGHGFRPPHQWDU\,VVXHGDOVRLQ
)UHQFKUHI.DQGLQ6SDQLVKUHI.
2.6 +RUYiWK/-U*7DPiVDQG$*&RFKH&RPPRQFDUS
0DVVSURGXFWLRQRIDGYDQFHGIU\DQG¿QJHUOLQJVLQSRQGV. 
)$27UDLQ6HUSZLWKFRORXU¿OPVWULSDQGUHFRUGHG
FRPPHQWDU\,VVXHGDOVRLQ)UHQFKUHI.DQGLQ6SDQLVKUHI
.
2.7 +XLVPDQ($DQG++RJHQGRRUQHGV(,)$&:RUNVKRS
RQPDVVUHDULQJRIIU\DQG¿QJHUOLQJVRIIUHVKZDWHU¿VKHV
3DSHUV3URFHHGLQJVRI:RUNVKRSRUJDQL]HGDQGVXSSRUWHG
E\(,)$&RI)$20LQLVWU\RI$JULFXOWXUHDQG)LVKHULHV7KH
1HWKHUODQGV7KH+DJXH0D\(,)$&7HFK3DS
6XSSOS
2.8 +XLVPDQ($5HSRUWRIWKH(,)$&:RUNVKRSRQPDVV
UHDULQJRIIU\DQG¿QJHUOLQJVRIIUHVKZDWHU¿VKHV(,)$&7HFK
3DSS,VVXHGDOVRLQ)UHQFK
 3DJiQ)RQW)$DQG-=LPHW$UWL¿FLDOSURSDJDWLRQRI
&KLQHVHFDUSV)LOPVWULSLQFRORXUDQGSULQWHGFRPPHQWDU\5RPH
)$2SKRWRJUDSKV,VVXHGDOVRLQ)UHQFKUHI.DQGLQ
6SDQLVKUHI.
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 3DJiQ)RQW)$DQG-=LPHW5HDULQJIU\DQG¿QJHUOLQJVRI
&KLQHVHFDUSV)LOPVWULSLQFRORXUDQGSULQWHGFRPPHQWDU\5RPH
)$2SKRWRJUDSKV,VVXHGDOVRLQ)UHQFKUHI.DQGLQ
6SDQLVKUHI.
 6XQGDUDUDM%,5HSURGXFWLYHSK\VLRORJ\RIWHOHRVW¿VKHV
$UHYLHZRISUHVHQWNQRZOHGJHDQGQHHGVIRUIXWXUHUHVHDUFK. 
5RPH81'3)$2$'&35(3S
 7DYH'6HOHFWLYHEUHHGLQJSURJUDPPHVIRUPHGLXPVL]HG
¿VKIDUPV)$27HFK3DSS,VVXHGDOVRLQ)UHQFKUHI
.DQGLQ6SDQLVKUHI.
 :R\QDURYLFK(DQG/+RUYiWK7KHDUWL¿FLDOSURSDJDWLRQ
RIZDUPZDWHU¿Q¿VKHVDPDQXDOIRUH[WHQVLRQ. FAO Fish.Tech.
3DSS,VVXHGDOVRLQ)UHQFKUHI.DQGLQ6SDQLVK
UHI.
3. PRODUCTION, MANAGEMENT AND MARKETING
 $'&36HFRQG7UDLQLQJ&RXUVHRQ)UHVKZDWHU)LVKIDUP
Management$XJXVW±2FWREHU*&3,17$*))$2
Field document
 %URZQ&0DQG&(1DVKPlanning an aquaculture 
IDFLOLW\*XLGHOLQHVIRUELRSURJUDPPLQJDQGGHVLJQ5RPH81'3
)$2$'&35(3S
 &RFKH$*DQG'(GZDUGVHGV6HOHFWHGDVSHFWVRI
ZDUPZDWHU¿VKFXOWXUH. Compilation based on lectures presented at 
DVHULHVRI)$2$*)81'WUDLQLQJFRXUVHVLQDTXDFXOWXUHKRVWHGE\
+XQJDU\LQ5RPH)$2*&3,17$*)S
 &RFKH$*DQG-)0XLU0DQDJHPHQWIRUIUHVKZDWHU¿VK
FXOWXUH)DUPVDQG¿VKVWRFNV)$27UDLQ6HU7REHLVVXHG
also in French and Spanish
 &RFKH$*-)0XLUDQG7/DXJKOLQ0DQDJHPHQWIRU
IUHVKZDWHU¿VKFXOWXUH3RQGVDQGZDWHUSUDFWLFHV. FAO Train.
6HUS7REHLVVXHGDOVRLQ)UHQFKDQG6SDQLVK
 (,)$&5HSRUWRIWKH(,)$&:RUNLQJ3DUW\RQ3UHYHQWLRQ
DQG&RQWURORI%LUG3UHGDWLRQLQ$TXDFXOWXUHDQG)LVKHULHV
2SHUDWLRQV(,)$&7HFK3DSS
 (,)$&*XLGHOLQHVIRUVWRFNLQJFRUHJRQLGV. EIFAC 
Occasional Paper EIFAC/OP31
 )$2)LVKHULHV'HSDUWPHQWAquaculture. FAO Technical 
*XLGHOLQHVIRU5HVSRQVLEOH)LVKHULHVS
 )$25HSRUWRIWKH)$27HFKQLFDO&RQIHUHQFHRQ
Aquaculture.\RWR-DSDQ0D\-XQH)$2)LVK5HS
S,VVXHGDOVRLQ)UHQFKDQG6SDQLVK
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 )$2)UHVKZDWHU¿VKIDUPLQJ+RZWREHJLQ. FAO Better 
)DUPLQJ6HUS,VVXHGDOVRLQ)UHQFKUHI.DQGLQ
6SDQLVKUHI.
 )$2%HWWHUIUHVKZDWHU¿VKIDUPLQJ7KH¿VK. FAO Better 
)DUPLQJ6HUS,VVXHGDOVRLQ)UHQFKUHI.DQGLQ
6SDQLVKUHI.
 )$25HSRUWRIWKH6\PSRVLXPRQVWRFNHQKDQFHPHQW
LQWKHPDQDJHPHQWRIIUHVKZDWHU¿VKHULHV+HOGLQ%XGDSHVW
+XQJDU\0D\±-XQHLQFRQMXQFWLRQZLWKWKH7ZHOIWK
VHVVLRQRI(,)$&(,)$&7HFK3DSS
 )$2%HWWHUIUHVKZDWHU¿VKIDUPLQJ)XUWKHU
LPSURYHPHQW)$2%HWWHU)DUP6HUS,VVXHGDOVRLQ
)UHQFKUHI.DQGLQ6SDQLVKUHI.
 )$2%HWWHUIUHVKZDWHU¿VKIDUPLQJ5DLVLQJ¿VKLQSHQV
and cages)$2%HWWHU)DUP6HUS,VVXHGDOVRLQ)UHQFK
UHI.DQGLQ6SDQLVKUHI.
 )ORRG5&FRPS7KHFRVWDQGHDUQLQJVRIFDSWXUHV
aquaculture and livestock. A selective annotated bibliography. FAO 
)LVK&LUFS
 *RSDODNULVKQDQ9DQG$*&RFKH+DQGERRNRQVPDOO
VFDOHIUHVKZDWHU¿VKIDUPLQJ)$27UDLQ6HUS,VVXHG
DOVRLQ)UHQFKUHI.LQ6SDQLVKUHI.DQGLQ$UDELF
 ,QVXOO'DQG&(1DVK$TXDFXOWXUHSURMHFWIRUPXODWLRQ. 
)$2)LVK7HFK3DSS,VVXHGDOVRLQ)UHQFKUHI.
DQGLQ6SDQLVKUHI.
 .XPDU')LVKFXOWXUHLQXQGUDLQDEOHSRQGV$PDQXDO
IRUH[WHQVLRQ)$2)LVK7HFK3DSS
 0DUWLQH](VSLQRVD0FRPS5HSRUWRIWKH([SHUW
Consultation on Small-Scale Rural Aquaculture5RPH,WDO\
0D\)$2)LVK5HSS
 0HUULNLQ3FRPS&UHGLWLQ¿VKHULHV$VHOHFWLYH
DQQRWDWHGELEOLRJUDSK\)$2)LVK&LUFS
 0HUULNLQ3FRPS0DUNHWLQJLQ¿VKHULHV$VHOHFWLYH
DQQRWDWHGELEOLRJUDSK\)$2)LVK&LUFS
 0HUULNLQ3FRPS:RPHQLQ¿VKHULHVDVHOHFWLYH
DQQRWDWHGELEOLRJUDSK\)$2)LVK&LUF5HYS
 0XNKHUMHH7.et al. HGV,QWHJUDWHGOLYHVWRFN¿VK
SURGXFWLRQV\VWHPV3URFHHGLQJVRIWKH)$2,37:RUNVKRSRQ
Integrated Livestock-Fish Production Systems'HFHPEHU
,QVWLWXWHRI$GYDQFHG6WXGLHV8QLYHUVLW\RI0DOD\D.XDOD
/XPSXU0DOD\VLD.XDOD/XPSXU,QVW$GY6WXGS
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 1DVK&((PSOR\PHQWDQGPDQSRZHULQDTXDFXOWXUH$
EDFNJURXQGUHYLHZ5RPH)$2+XPDQ5HVRXUFHV,QVWLWXWLRQVDQG
$JUDULDQ5HIRUP'LYLVLRQS
 5HGGLQJ7$DQG$%0LGOHQ)LVKSURGXFWLRQLQLUULJDWLRQ
FDQDOVDUHYLHZ)$2)LVK7HFK3DSS,VVXHGDOVRLQ
)UHQFKUHI.DQGLQ6SDQLVKUHI.
 6KDZ6$0DUNHWLQJWKHSURGXFWVRIDTXDFXOWXUH. FAO 
)LVK7HFK3DSS
 6RQJ=0DQXDORIVPDOOVFDOHUHVHUYRLU¿VKFXOWXUH. FAO 
)LVK&LUFS
 7RUU\5HVHDUFK6WDWLRQ$EHUGHHQ8.Yield and nutritional 
YDOXHRIWKHFRPPHUFLDOO\PRUHLPSRUWDQW¿VKVSHFLHV. FAO Fish.
7HFK3DSS
 :LOOLDPV&6LPSOHHFRQRPLFVDQGERRNNHHSLQJIRU¿VK
IDUPHUV)$27UDLQ6HUS,VVXHGDOVRLQ)UHQFKUHI.
DQGLQ6SDQLVKUHI.
 :R\QDURYLFK$0RWK3RXOVHQ73pWHUL$&DUS
SRO\FXOWXUHLQ&HQWUDODQG(DVWHUQ(XURSHWKH&DXFDVXVDQG
&HQWUDO$VLDDPDQXDO. )$2)LVKHULHVDQG$TXDFXOWXUH7HFKQLFDO
Paper. 1R5RPH)$2S
4. FISH FEEDS AND FEEDING
 $'&37UDLQLQJLQ¿VKIHHGWHFKQRORJ\. Report of the FAO/
81'3WUDLQLQJFRXUVHLQ¿VKIHHGWHFKQRORJ\6HDWWOH:DVKLQJWRQ
86$2FWREHU'HFHPEHU5RPH81'3)$2$'&3
5(3S
4.2 $'&3)LVKIHHGWHFKQRORJ\/HFWXUHVSUHVHQWHGDWWKH)$2
81'3WUDLQLQJFRXUVHLQ¿VKIHHGWHFKQRORJ\KHOGDWWKH&ROOHJHRI
)LVKHULHV8QLYHUVLW\RI:DVKLQJWRQ6HDWWOH:DVKLQJWRQ86$
2FWREHU'HFHPEHU5RPH81'3)$2$'&35(3
S
 $'&3Third Training Course on Fish Foods and Feeding
0D\±$XJXVW*&3,17$*))$2)LHOGGRFXPHQW
4.4 %HUND5$UHYLHZRIIHHGLQJHTXLSPHQWLQ¿VKFXOWXUH. 
(,)$&2FFDV3DSS
4.5 &RFKH$*5HSRUWRIWKH6\PSRVLXPRQ)LQ¿VK1XWULWLRQ
and Feed Technology+DPEXUJ-XQH(,)$&7HFK
3DSS,VVXHGDOVRLQ)UHQFK
4.6 )$2),5$$TXDFXOWXUH)HHGDQG)HUWLOL]HUV5HVRXUFH
,QIRUPDWLRQ6\VWHP. KWWSDIIULVRUJSUR¿OHSKS
4.7 *DXGHW-/HG6\PSRVLXPRQ1HZ'HYHORSPHQWVLQ
&DUSDQG7URXW1XWULWLRQ)LIWK6HVVLRQ(XURSHDQ,QODQG)LVKHULHV
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$GYLVRU\&RPPLVVLRQ5RPH,WDO\0D\(,)$&7HFK
3DS'RF7HFK&(&3,S
4.8 *|KO%7URSLFDO)HHGV±)HHGV,QIRUPDWLRQ6XPPDULHV
and Nutritive Values)$2$JULFXOWXUDO6WXGLHV1R5RPHS

 +DELE0$%3DUYLQ0+XQWLQJWRQ7&+DVDQ05
$UHYLHZRQFXOWXUHSURGXFWLRQDQGXVHRIVSLUXOLQDDVIRRGIRU
KXPDQVDQGIHHGVIRUGRPHVWLFDQLPDOVDQG¿VK. FAO Fisheries 
DQG$TXDFXOWXUH&LUFXODU1R5RPH)$2S
 +DVDQ05+HFKW7'H6LOYD667DFRQ$*-HGV
6WXG\DQGDQDO\VLVRIIHHGVDQGIHUWLOL]HUVIRUVXVWDLQDEOH
DTXDFXOWXUHGHYHORSPHQW. )$2)LVKHULHV7HFKQLFDO3DSHU1R
5RPH)$2S
 +HSKHU%DQG-/*DXGHWFRPSV%LEOLRJUDSK\RQ
QXWULWLRQDOUHTXLUHPHQWVRIZDUPZDWHU¿VKHV(,)$&2FFDV3DS
'RF2FFDV&(&3,S
 .XQJYDQNLM3*XLGHWRWKHSURGXFWLRQRIOLYHIRRG
organisms&KLQD)$281'33URMHFW'HYHORSPHQWRIPDULQH
FXOWXUHRI¿VK&35)LHOG'RFS
 /DYHQV3DQG36RUJHORRVHGV0DQXDORQWKHSURGXFWLRQ
DQGXVHRIOLYHIRRGIRUDTXDFXOWXUH)$2)LVK7HFK3DS
S
 1HZ0%)HHGVDQGIHHGLQJRI¿VKDQGVKULPS$PDQXDO
RQWKHSUHSDUDWLRQDQGSUHVHQWDWLRQRIFRPSRXQGIHHGVIRU
VKULPSDQG¿VKLQDTXDFXOWXUH5RPH81'381(3)$2$'&3
5(3S
 1HZ0%$*-7DFRQDQG,&VDYDVFarm-made 
DTXDIHHGV)$2)LVK7HFK3DSS
 7DFRQ$*-7KHQXWULWLRQDQGIHHGLQJRIIDUPHG¿VKDQG
VKULPS$WUDLQLQJPDQXDO)HHGLQJPHWKRGV%UDVLOLD%UD]LO
)$2,WDO\$48,/$3URMHFW)LHOG'RFS
 7DFRQ$*-)HHGLQJUHGLHQWVIRUZDUPZDWHU¿VK¿VK
PHDODQGRWKHUSURFHVVHGIHHGVWXIIV)$2)LVK&LUFS
 7DFRQ$*-)HHGLQJUHGLHQWVIRUFDUQLYRURXV¿VKVSHFLHV
DOWHUQDWLYHVWR¿VKPHDODQGRWKHU¿VKHU\UHVRXUFHV. FAO Fish.
&LUFS
5. TRANSPORT OF FISH
 %HUND57KHWUDQVSRUWRIOLYH¿VK$UHYLHZ(,)$&7HFK
3DSS,VVXHGDOVRLQ)UHQFKUHI.
5.2 :RRG&'DQG5&&ROH6PDOOLQVXODWHG¿VKFRQWDLQHUV. 
)$2)LVK&LUFS
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6. FISH HEALTH, WELFARE AND QUALITY
 &RQUR\'$FRPS3DUWLDOELEOLRJUDSK\RQWKHEDFWHULDO
GLVHDVHVRI¿VK$QDQQRWDWHGELEOLRJUDSK\IRUWKH\HDUV
)$2)LVK7HFK3DSS
6.2 'LOO:$HG5HSRUWRIWKH6\PSRVLXPRQWKH0DMRU
&RPPXQLFDEOH)LVK'LVHDVHVLQ(XURSHDQGWKHLU&RQWURO
RUJDQL]HGE\)$2(,)$&ZLWKWKHVXSSRUWRI2,($PVWHUGDP
$SULO(,)$&7HFK3DSS,VVXHGDOVRLQ)UHQFK
 'LOO:$HG6\PSRVLXPRQWKH0DMRU&RPPXQLFDEOH
)LVK'LVHDVHVLQ(XURSHDQGWKHLU&RQWURO. Panel reviews and 
UHOHYDQWSDSHUV(,)$&7HFK3DS'RF7HFK&(&3,6XSSO
p.
6.4 (,)$&5HSRUWRIWKH(,)$&DGKRF:RUNLQJ3DUW\RQ
+DQGOLQJRI)LVKHVLQ)LVKHULHVDQG$TXDFXOWXUH8WUHFKW7KH
1HWKHUODQGV0DUFK3XEOLVKHGRQO\RQOLQHEIFAC 
Occasional Paper EIFAC/OP40 
6.5 )$2&RQWURORIPDMRUFRPPXQLFDEOH¿VKGLVHDVHV5HSRUW
RIWKH*RYHUQPHQW&RQVXOWDWLRQRQDQ,QWHUQDWLRQDO&RQYHQWLRQ
IRUWKH&RQWURORIWKH6SUHDGRI0DMRU&RPPXQLFDEOH)LVK
Diseases$YLHPRUH6FRWODQG$SULO0D\)$2)LVK5HS
S,VVXHGDOVRLQ)UHQFKDQG6SDQLVK
6.6 )$22,(&RQWURORIWKHVSUHDGRIPDMRUFRPPXQLFDEOH
¿VKGLVHDVHV)$22,(*RYHUQPHQW&RQVXOWDWLRQRQDQ
International Convention for the control of the spread of major 
FRPPXQLFDEOH¿VKGLVHDVHV2,(+HDGTXDUWHUV3DULV-DQXDU\
)$2)LVK5HSS,VVXHGDOVRLQ)UHQFK
6.7 3DSHUQDO3DUDVLWHVLQIHFWLRQVDQGGLVHDVHVRI¿VKHVLQ
$IULFD$QXSGDWH&,)$7HFKQLFDO3DSHU1R5RPH)$2
S
6.8 3ULHWR$ et al.3DUDVLWHVRIIUHVKZDWHUFXOWXUHG¿VK
'LIIHUHQWLDOGLDJQRVWLFNH\V$48,/$,,)LHOG'RFS
,VVXHGDOVRLQ6SDQLVKUHI.
 6FKRXWHQ9(XURSHDQ8QLRQVWDQGDUGVIRU¿VKHU\
SURGXFWV)$2*/2%(),6+5HV3URJU5HSS
 7DFRQ$*-1XWULWLRQDO¿VKSDWKRORJ\0RUSKRORJLFDO
VLJQVRIQXWULHQWGH¿FLHQF\DQGWR[LFLW\LQIDUPHG¿VK. FAO 
)LVK7HFK3DSS,VVXHGDOVRLQ)UHQFKUHI.DQGLQ
6SDQLVKUHI.
 7KRPSVRQ3(:$'LOODQG*0RRUH7KHPDMRU
FRPPXQLFDEOH¿VKGLVHDVHVRI(XURSHDQG1RUWK$PHULFD. A 
review of national and international measures for their control. 
(,)$&7HFK3DS6XSSOS,VVXHGDOVRLQ)UHQFK
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7. ENVIRONMENT AND WATER QUALITY
 $ODEDVWHU-65HSRUWRIWKH(,)$&:RUNVKRSRQ)LVKIDUP
(IÀXHQWV6LONHERUJ'HQPDUN0D\(,)$&7HFK3DS
S,VVXHGDOVRLQ)UHQFK
7.2 $OOHQ*+$SUHOLPLQDU\ELEOLRJUDSK\RQWKHXWLOL]DWLRQ
RIVHZDJHLQ¿VKFXOWXUH)$2)LVK&LUFS
 &RFKH$*DQG+9DQGHU:DO6LPSOHPHWKRGVIRU
DTXDFXOWXUH:DWHUIRUIUHVKZDWHU¿VKFXOWXUH)$27UDLQ6HU
S,VVXHGDOVRLQ)UHQFKUHI.,LQ6SDQLVKUHI.
and in Arabic.
7.4 'RXGRURII3DQG'/6KXPZD\'LVVROYHGR[\JHQ
UHTXLUHPHQWVRIIUHVKZDWHU¿VKHV)$2)LVK7HFK3DSS
7.5 (,)$&:RUNLQJ3DUW\RQ:DWHU4XDOLW\&ULWHULDIRU
(XURSHDQ)UHVKZDWHU)LVK5HSRUWRQFRPELQHGHIIHFWVRQ
IUHVKZDWHU¿VKDQGRWKHUDTXDWLFOLIHRIPL[WXUHVRIWR[LFDQWVLQ
ZDWHU(,)$&7HFK3DSS,VVXHGDOVRLQ)UHQFK
7.6 (,)$&:DWHUTXDOLW\FULWHULDIRU(XURSHDQIUHVKZDWHU
¿VK5HSRUWRQFKURPLXPDQGIUHVKZDWHU¿VK(,)$&7HFK3DS
S,VVXHGDOVRLQ)UHQFK
7.7 (,)$&:DWHUTXDOLW\FULWHULDIRU(XURSHDQIUHVKZDWHU
¿VK5HSRUWRQQLFNHODQGIUHVKZDWHU¿VK(,)$&7HFK3DS
S,VVXHGDOVRLQ)UHQFK
7.8 (,)$&:DWHUTXDOLW\FULWHULDIRU(XURSHDQIUHVKZDWHU
¿VK5HSRUWRQQLWULWHDQGIUHVKZDWHU¿VK(,)$&7HFK3DS
S,VVXHGDOVRLQ)UHQFK
 )$2:DWHU:KHUHZDWHUFRPHVIURP. FAO Better Farming 
6HUS,VVXHGDOVRLQ)UHQFKUHI.DQGLQ6SDQLVKUHI
.
 /DUVVRQ%7KUHHRYHUYLHZVRQHQYLURQPHQWDQG
DTXDFXOWXUHLQWKHWURSLFVDQGVXEWURSLFV$/&20)LHOG'RF
(27):46 p.
 /HQQRQ5(et al5HFODPDWLRQRISRQGVODNHVDQG
VWUHDPVZLWK¿VKWR[LFDQWVDUHYLHZ)$2)LVK7HFK3DS
S
 1DXHQ&(&RPSLODWLRQRIOHJDOOLPLWVIRUKD]DUGRXV
VXEVWDQFHVLQ¿VKDQG¿VKHU\SURGXFWV)$2)LVK&LUF
p. 
 7KRUVOXQG$(3RWHQWLDOXVHVRIZDVWHZDWHUVDQGKHDWHG
HIÀXHQWV(,)$&2FFDV3DSS
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8. &,9,/(1*,1((5,1*&216758&7,212)+$7&+(5<$1'
321'6
 $'&3,Inland aquaculture engineering/HFWXUHVSUHVHQWHG
DWWKH$'&3,QWHUUHJLRQDO7UDLQLQJ&RXUVHLQ$TXDFXOWXUH
(QJLQHHULQJ%XGDSHVW+XQJDU\-XQH6HSWHPEHU5RPH
81'3)$2$'&35(3S
8.2 &RFKH$*6LPSOHPHWKRGVIRUDTXDFXOWXUH7RSRJUDSK\. 
0DNLQJWRSRJUDSKLFDOVXUYH\VIRUIUHVKZDWHU¿VKFXOWXUH)$27UDLQ
6HUS,VVXHGDOVRLQ)UHQFK
 &RFKH$*DQG-)0XLU3RQGFRQVWUXFWLRQIRUIUHVKZDWHU
¿VKFXOWXUH3RQGIDUPVWUXFWXUHVDQGOD\RXWV)$27UDLQ6HU
S,VVXHGDOVRLQ)UHQFKUHI.DQGLQ6SDQLVKUHI
.
8.4 &RFKH$*6LPSOHPHWKRGVIRUDTXDFXOWXUH6RLODQG
IUHVKZDWHU¿VKFXOWXUH)$27UDLQ6HUS,VVXHGDOVRLQ
)UHQFKUHI.LQ6SDQLVKUHI.DQGLQ$UDELF
8.5 &RFKH$*6LPSOHPHWKRGVIRUDTXDFXOWXUH7RSRJUDSK\
7RSRJUDSKLFDOWRROVIRUIUHVKZDWHU¿VKFXOWXUH)$27UDLQ6HU
S,VVXHGDOVRLQ)UHQFKUHI.
8.6 &RFKH$*-)0XLUDQG7/DXJKOLQPond construction 
IRUIUHVKZDWHU¿VKFXOWXUH%XLOGLQJHDUWKHQSRQGV. FAO Train.
6HUS,VVXHGDOVRLQ)UHQFKUHI.DQGLQ6SDQLVK
UHI.
8.7 )$2%HWWHUIUHVKZDWHU¿VKIDUPLQJ7KHSRQG. FAO Better 
)DUPLQJ6HUS,VVXHGDOVRLQ)UHQFKUHI.DQGLQ
6SDQLVKUHI.
8.8 9iUDGL/&RQVWUXFWLRQRI7URXWDQG&DUS+DWFKHU\$
report prepared for the project Fisheries Development in Qinghai 
3URYLQFH),&35)LHOG'RFXPHQW
 :R\QDURYLFK()HDVLELOLW\6WXG\RQWKH5HORFDWLRQ
RI1DGXUXORXORX$TXDFXOWXUH5HVHDUFK6WDWLRQ45)LML)LHOG
'RFXPHQW1R6RXWK3DFL¿F$TXDFXOWXUH'HYHORSPHQW3URMHFW
3KDVH,,)$2*&35$6-316XYD)LML
9. RESEARCH
 %DNRV-DQG6*RUGD*HQHWLFUHVRXUFHVRIFRPPRQFDUS
at the Fish Culture Research Institute6]DUYDV+XQJDU\)$2
)LVKHULHV7HFKQLFDO3DSHU1R5RPH)$2S
 &KHYDVVXV%DQG$*&RFKHHGV5HSRUWRIWKH
Symposium on 6HOHFWLRQ+\EULGL]DWLRQDQG*HQHWLF(QJLQHHULQJ
––––––––––––––––––––
457KHUHSRUWLQFOXGHVGHWDLOHGOLVWVDQGGUDZLQJVRI¿VKKDWFKHU\IDFLOLWLHVDQGGHYLFHV
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LQ$TXDFXOWXUHRI)LVKDQG6KHOO¿VKIRU&RQVXPSWLRQDQG
Stocking%RUGHDX[)UDQFH0D\(,)$&7HFK3DS
'RF7HFK&(&3,S
 (,)$&5HSRUWDQG3URFHHGLQJVRIWKH(,)$&6\PSRVLXP
RQ$TXDFXOWXUH'HYHORSPHQW3DUWQHUVKLSEHWZHHQ6FLHQFHDQG
Producers Associations:LHU]ED3RODQG0D\ EIFAC 
Occasional Paper EIFAC/OP3 
 )$2),5,5HSRUWRIWKH([SHUW&RQVXOWDWLRQRQ8WLOL]DWLRQ
DQG&RQVHUYDWLRQRI$TXDWLF*HQHWLF5HVRXUFHV*URWWDIHUUDWD
,WDO\1RYHPEHU)$2)LVK7HFK3DSS,VVXHG
DOVRLQ)UHQFKUHI.DQGLQ6SDQLVKUHI.
 +HU].26FLHQFHDQGWHFKQRORJ\LQWKHZRUNRI)$2. 
5RPH)$25HVHDUFKDQG7HFKQRORJ\'HYHORSPHQW'LYLVLRQS
REGIONAL AND COUNTRY RELATED GENERAL AND 
TECHNICAL REVIEWS AND PAPERS
 $FNHIRUV+$UHJLRQDOVXUYH\RIWKHDTXDFXOWXUHVHFWRULQ
(DVWHUQDQG1RUWKZHVWHUQ(XURSHLQFOXGLQJ$XVWULD%HOJLXP
%XOJDULD&]HFKRVORYDNLD'HQPDUN)DHURHV)LQODQG)HGHUDO
5HSXEOLFRI*HUPDQ\*HUPDQ'HPRFUDWLF5HSXEOLF+XQJDU\
,FHODQG,UHODQGWKH1HWKHUODQGV1RUZD\3RODQG5RPDQLD
6ZHGHQ6ZLW]HUODQG8QLRQRI6RYLHW6RFLDOLVW5HSXEOLFV8QLWHG
.LQJGRP5RPH81'3)$2$'&35(3S
 $FNHIRUV+$TXDWLF5HVRXUFH0DQDJHPHQWLQ(XURSHDQ
$TXDFXOWXUH$VWXG\UHSRUWE\WKH(,)$&$GKRF:RUNLQJ3DUW\
RQ$TXDWLF5HVRXUFHV0DQDJHPHQWLQ$TXDFXOWXUH
 $'&3$TXDFXOWXUHGHYHORSPHQWLQ&KLQD5HSRUWRID
)$281'3$TXDFXOWXUH6WXG\7RXUWRWKH3HRSOH¶V5HSXEOLF
RI&KLQDOHGE\7953LOOD\$TXDFXOWXUH'HYHORSPHQWDQG
&RRUGLQDWLRQ3URJUDPPH)$25RPH,WDO\0D\-XQH
5RPH81'3)$2$'&35(3S
 %HUND5,QODQGFDSWXUH¿VKHULHVRIWKH8665. FAO Fish.
7HFK3DSS
 %KXNDVZDQ70DQDJHPHQWRI$VLDQUHVHUYRLU¿VKHULHV. 
)$2)LVK7HFK3DSS
 %RQGDG5HDQWDVR0*$UWKXU-56XEDVLQJKH53HGV
8QGHUVWDQGLQJDQGDSSO\LQJULVNDQDO\VLVLQDTXDFXOWXUH. FAO 
)LVKHULHVDQG$TXDFXOWXUH7HFKQLFDO3DSHU1R5RPH)$2
S
 &RFKH$*'(GZDUGVFRPS6HOHFWHGDVSHFWVRI
ZDUPZDWHU¿VKFXOWXUH$FRPSLODWLRQEDVHGRQOHFWXUHVSUHVHQWHG
at a series of FAO/AGFUND International Training Courses in 
$TXDFXOWXUHKRVWHGE\+XQJDU\LQDQG5RPHS
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 'LOO:$,QODQG¿VKHULHVRI(XURSH(,)$&7HFK3DS
S)RUVXSSOYROXPHVHHUHI.
 (,)$&5HSRUWRIWKH:RUNVKRSRQ5HFUHDWLRQDO)LVKHU\
Planning and Management Strategies in Central and Eastern 
(XURSH. EIFAC Occasional Paper EIFAC/OP32
 (,)$&5HSRUWRIWKH$G+RF(,)$&(&:RUNLQJ3DUW\
RQ0DUNHW3HUVSHFWLYHVIRU(XURSHDQ)UHVKZDWHU$TXDFXOWXUH
Brussels%HOJLXP0D\ EIFAC Occasional Paper 
EIFAC/OP35 
 (,)$&:RUNVKRSRQD(XURSHDQ&RUPRUDQW0DQDJHPHQW
Plan%RQQ*HUPDQ\±1RYHPEHUDYDLODEOHRQOLQH
only). IFAC Occasional Paper EIFAC/OP41
 (,)$&+$.,5HJLRQDO5HYLHZRQ7UHQGVRI$TXDFOWXUH
'HYHORSPHQWLQWKH)RUPHU8665&RXQWLUHV(,)$&)LVK&XOWXUH
5HVHDUFK,QVWLWXWH+$.,6]DUYDV+XQJDU\S
 )$2)LVKHULHVDQG$TXDFXOWXUH'HSDUWPHQW,QWHQVL¿FDWLRQ
RISRQG¿VKSURGXFWLRQLQ3RODQG3URMHFW¿QGLQJVDQG
recommendations5RPH)$25HS),'332/S
 )$2)LVKHULHVDQG$TXDFXOWXUH'HSDUWPHQWFisheries and 
DTXDFXOWXUHLQ(XURSHVLWXDWLRQDQGRXWORRNLQ. FAO Fish.
&LUFS
 )$2)LVKHULHVDQG$TXDFXOWXUH'HSDUWPHQW&RXQWU\3UR¿OHV 
 )$2,QODQG:DWHU5HVRXUFHVDQG$TXDFXOWXUH6HUYLFH
5HYLHZRIWKHVWDWHRIZRUOGDTXDFXOWXUH. FAO Fisheries Circular. 
1R5HY5RPH)$2S
 )$25HSRUWRIWKH7ZHOIWK6HVVLRQRIWKH(XURSHDQ,QODQG
Fisheries Advisory Commission%XGDSHVW+XQJDU\0D\
-XQH)$2)LVK5HSS,VVXHGDOVRLQ)UHQFK
 )$2)UHVKZDWHUDTXDFXOWXUHGHYHORSPHQWLQ&KLQD. 
5HSRUWRIWKH)$281'3VWXG\WRXURUJDQL]HGIRU)UHQFKVSHDNLQJ
$IULFDQFRXQWULHV$SULO0D\)$2)LVK7HFK3DS
S,VVXHGDOVRLQ)UHQFKUHI.
 )$25HSRUWRIWKH7KLUWHHQWK6HVVLRQRIWKH(XURSHDQ
Inland Fisheries Advisory Commission$DUKXV'HQPDUN
0D\)$2)LVK5HSS,VVXHGDOVRLQ)UHQFK
 )$25HSRUWRIWKH(LJKWHHQWK6HVVLRQRIWKH(XURSHDQ
Inland Fisheries Advisory Commission5RPH0D\
)$2)LVK5HSS,VVXHGDOVRLQ)UHQFK
 )$2&RGHRIFRQGXFWIRUUHVSRQVLEOH¿VKHULHV5RPH)$2
S,VVXHGDOVRLQ$UDELF&KLQHVH)UHQFKDQG6SDQLVK
 )$25HSRUWRIWKH5HJLRQDO,QWHUJRYHUQPHQWDO0HHWLQJ
WR,QLWLDWHWKH(VWDEOLVKPHQWRID&HQWUDO$VLDQ)LVKHULHV
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2UJDQL]DWLRQ'XVKDQEH7DMLNLVWDQ1RYHPEHU)$2
)LVKHULHVDQG$TXDFXOWXUH5HSRUW6HULHV1XPEHU5/DQJXDJH
(QJOLVKDQG5XVVLDQ
 )$25HSRUWRIWKH6WHHULQJ&RPPLWWHH0HHWLQJWR
3UHSDUHIRUWKHVHFRQG5HJLRQDO,QWHUJRYHUQPHQWDO0HHWLQJRQ
WKH(VWDEOLVKPHQWRID&HQWUDO$VLDQDQG&DXFDVXV5HJLRQDO
Fisheries Arrangement$QNDUD7XUNH\±0DUFK)$2
)LVKHULHVDQG$TXDFXOWXUH5HSRUW6HULHV1XPEHU5/DQJXDJH
(QJOLVKDQG5XVVLDQ
 )$2),5,5HYLHZRIWKHVWDWHRIZRUOG¿VKHU\UHVRXUFHV
aquaculture)$2)LVK&LUFS
 )$21$&((5HJLRQDOUHYLHZRQDTXDFXOWXUH
GHYHORSPHQW&HQWUDODQG(DVWHUQ(XURSHDQUHJLRQ±. 
)$2)LVKHULHV&LUFXODU1R5RPH)$2SS
 )$281'35HSRUWWRWKH*RYHUQPHQWRI8665RQWKH
VHFRQGJURXSIHOORZVKLSVWXG\WRXURQLQODQG¿VKHULHVUHVHDUFK
PDQDJHPHQWDQG¿VKFXOWXUHLQWKH86655HS)$281'37$
S
 )$281'35HSRUWWRWKH*RYHUQPHQWRI8665RQWKH
¿UVWDQGVHFRQGJURXSIHOORZVKLSVWXG\WRXUVRQLQODQG¿VKHULHV
UHVHDUFKPDQDJHPHQWDQG¿VKFXOWXUHLQWKH8QLRQRI6RYLHW
6RFLDOLVW5HSXEOLFV-XO\$XJXVWDQG0D\-XO\
/HFWXUHV5HS)$281'37$S
 )$281'35HSRUWWRWKH*RYHUQPHQWRI8665RQ
WKHVHPLQDUVWXG\WRXULQWKH8665RQJHQHWLFVHOHFWLRQDQG
K\EULGL]DWLRQRIFXOWLYDWHG¿VKHV0RVFRZ8665$SULO
0D\5HS)$281'37$S
 )$281'35HSRUWWRWKH*RYHUQPHQWRI8665RQ
WKHVHPLQDUVWXG\WRXULQWKH8665RQJHQHWLFVHOHFWLRQDQG
K\EULGL]DWLRQRIFXOWLYDWHG¿VKHV$SULO0D\/HFWXUHV
5HS)$281'37$S
 */2%(),6+7KH¿VKHU\LQGXVWU\LQ%XOJDULD5RPDQLD
+XQJDU\DQGWKHIRUPHU&]HFKRVORYDNLD5RPH)$2
*/2%(),6+5HV3URJU5HSS
 +RXJK&$00DUNHWVIRUIUHVKZDWHU¿VKLQ(XURSH. 
5RPH)$2*/2%(),6+5HV3URJU5HSS
 +RYKDQQLV\DQ$$OH[DQ\DQ$0RWK3RXOVHQ7:R\QDURYLFK
$ 5HYLHZRI¿VKHULHVDQGDTXDFXOWXUHGHYHORSPHQW
SRWHQWLDOVLQ$UPHQLDFAO Fisheries Circular, Under preparation
 ,QIRUP$'&3$TXDFXOWXUHLQIRUPDWLRQ. Report of the 
PHHWLQJRIDQDTXDFXOWXUHLQIRUPDWLRQJURXSKHOGLQ5RPH,WDO\
$SULO5RPH81'3)$2$'&35(3S
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 .DULPRY%.DPLORY%8SDUH09DQ$QURR\5%XHQR
36KRNKLPDUGRQRY',QODQGFDSWXUH¿VKHULHVDQG
DTXDFXOWXUHLQWKH5HSXEOLFRI8]EHNLVWDQFXUUHQWVWDWXVDQG
SODQQLQJ. )$2)LVKHULHVDQG$TXDFXOWXUH&LUFXODU1R
5RPH)$2S
 .DUSRYD(,73HWUDQG$,,VDHY5HVHUYRLU¿VKHULHVLQWKH
FRXQWULHVRIWKH&RPPRQZHDOWKRI,QGHSHQGHQW6WDWHV. FAO Fish.
&LUFS
 .KDYWDVL00DNDURYD0/RPDVKYLOL,3KDUWVYDQLD$
0RWK3RXOVHQ7:R\QDURYLFK$5HYLHZRI¿VKHULHVDQG
DTXDFXOWXUHGHYHORSPHQWSRWHQWLDOVLQ*HRUJLDFAO Fisheries 
Circular, Under preparation
 .UXSDXHU93RQG¿VKFXOWXUHLQ&]HFKRVORYDNLD(,)$&
2FFDV3DSS
 /HRSROG03UREOHPVRI¿VKFXOWXUHHFRQRPLFVZLWK
VSHFLDOUHIHUHQFHWRFDUSFXOWXUHLQHDVWHUQ(XURSH(,)$&7HFK
3DSS,VVXHGDOVRLQ)UHQFK
 /X;FRPS)LVKHU\PDQDJHPHQWDSSURDFKHVLQVPDOO
reservoirs in China)$2)LVK&LUFS
 0HDGHQ*-DQG-0.DSHWVN\*HRJUDSKLFDOLQIRUPDWLRQ
V\VWHPVDQGUHPRWHVHQVLQJLQLQODQG¿VKHULHVDQGDTXDFXOWXUH. 
)$2)LVK7HFK3DSS,VVXHGDOVRLQ6SDQLVKUHI.
 0RHKO-)-UDQG:''DYLHV)LVKHU\LQWHQVL¿FDWLRQLQ
VPDOOZDWHUERGLHV$UHYLHZRIPDQDJHPHQWDQGGHYHORSPHQWRI
VPDOOZDWHUERGLHVIRU¿VKHULHVLQ1RUWK$PHULFD. FAO Fish.Tech.
3DSS
 1$&$,QWHJUDWHG¿VKIDUPLQJLQ&KLQD. Training manual. 
81'3)$21$&$75S
 1RUPDQ':et al.7KHIDUPLQJV\VWHPVDSSURDFKWR
GHYHORSPHQWDQGDSSURSULDWHWHFKQRORJ\JHQHUDWLRQ. FAO Farm 
6\VWHPV0DQDJHPHQW6HUS
 2¶*UDG\.HG5HYLHZRILQODQG¿VKHULHVDQG
DTXDFXOWXUHLQWKH(,)$&DUHDE\VXEUHJLRQDQGVXEVHFWRU. 
6XEUHJLRQDODQGVXEVHFWRULDOUHSRUWVSUHVHQWHGDWWKH(,)$&
&RQVXOWDWLRQRQ0DQDJHPHQW6WUDWHJLHVIRU(XURSHDQ,QODQG
)LVKHULHVDQG$TXDFXOWXUHIRUWKHVW&HQWXU\GXULQJWKH(XURSHDQ
,QODQG)LVKHULHV$GYLVRU\&RPPLVVLRQHLJKWHHQWKVHVVLRQ5RPH
,WDO\0D\)$2)LVK5HS6XSSOS
 3DOIUHPDQ$DQG',QVXOO*XLGHWR¿VKHULHVVHFWRUVWXGLHV. 
)$2)LVK7HFK3DSS
 3LOOD\795HG3URFHHGLQJVRIWKH:RUOG6\PSRVLXPRQ
Warm-Water Pond Fish Culture5RPH,WDO\0D\
)$2)LVK5HSYROS,VVXHGDOVRLQ)UHQFKDQG6SDQLVK
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 5DQD.-5HJLRQDOUHYLHZRQDTXDFXOWXUHGHYHORSPHQW
:HVWHUQ(XURSHDQUHJLRQ±. FAO Fisheries Circular. No. 
5RPH)$2SS&RQWDLQVD&'520
 6DULHYD0$OSLHY09DQ$QURR\5-¡UJHQVHQ-7KRUSH$
0HQD0LOODU$&DSWXUH¿VKHULHVDQGDTXDFXOWXUHLQWKH
.\UJ\]5HSXEOLFFXUUHQWVWDWXVDQGSODQQLQJ. FAO Fisheries 
&LUFXODU1R5RPH)$2S
 7DFRQ$(XURSHDQ$TXDFXOWXUHWUHQGVDQGRXWORRN
)$2*/2%(),6+5HV3URJU5HSS
 7DSLDGRU''et al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This technical paper aims to provide basic technical guidance for better management 
practices (BMPs) for small carp culture in Eastern European, Caucasus and Central Asian 
region. It is one of the primary documentation outputs of the “Central Asia Regional 
Programme for Fisheries and Aquaculture Development (GCP/RER/031/TUR - 
FISHDEV), a joint regional programme being implemented under the FAO-Turkey 
Partnership Programme (FTPP). 
These BMPs, prepared by the selected aquaculture experts and consultants from China, 
FAO Headquarters, Hungary, India, Thailand and Turkey, are expected to be practically 
useful for regional fisheries and aquaculture research institutions, regional organizations  
including Central Asian and Caucasus Regional Fisheries and Aquaculture Commission 
as well as for people involved in aquaculture, particularly owners of carp hatcheries and 
farms, and employees of these establishments. 
